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Employees’ Health— 


For many years most eminent physicians specializing in the practice of medi- 
cine in industrial plants, have recognized that a free flow of bile is essential 
to the health of employees. In the physiologic action of bile, of first im- 
portance is the fact that the bile salts are re-absorbed from the intestines, and 
reaching the liver cells by way of general circulation, serve as a most powerful 
stimulus to a further secretion. 














Authorities agree that bile salts are without rival as cholagogues. 


TAUROCOL| | 


(TOROCOL) TABLETS 


.. . @ dependable cholagogue 


TAUROCOL is a scientific combination of the bile salts, 
sodium glycocholate and taurococholate, with cascara sagrada 
and phenolphthalein. 





TAUROCOL increases flow of bile by stimulating the increase | 
of bile producing cells of the liver and increases peristalsis. 


It has rightfully been said that employees’ health is only as 
good as the proper functioning of the-eliminatory tract. 


Dispensed for 21 Years 


For more than 21 years it has been sold by the Pp ERLE? 


medical profession as a dependable chola- 
gogue. 





For use in Medical Departments of industrial 


plants, Taurocol and Vera Perles are supplied in 
containers of 100 or 500. 


Samples and literature gladly sent to physi- 
cians on request. 


THE PAUL PLESSNER CO. 


DETROIT « « 3540 Brooklyn Ave. « « MICHIGAN 
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Employer’s and Workmen’s Compensation | 
Act of the State of Illinois | 
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Subscribers Receive:- 


The Subscriber receives all information on the 
Employer and the Workmen's Compensation 
Act of Illinois from the time of its enactment 
down to the present time in a basic bound vol- 
ume of 1142 pages (1930) together with sup- 
plements to date. 


The volume contains a complete explanation 
of the Illinois Workmen's Compensation Act 
and a full treatment of all Amendments and 
relative Supreme Court decisions to the date of 
its publication. From 1930 down to date the in- 
formation is furnished in loose leaf supplements, 
with index, presented in a special binder. 


The cost of the basic volume and Supplements 
complete to 1933 1s $30. 


The Supplements continue as a yearly service, 
from January to January of each year, and sub- 
scription is automatically renewed each year un- 
til cancellation, at $10 a year. 


In addition to the basic volume and Supple- 
ments on Compensation Law this service offers 
any additional information desired on the sub- 
ject at any time without charge, and subscribers 
are especially privileged to ask for any addi- 
tional information from the time of the mailing 
of the previous Supplement, so that they, may 
have all information to date. 


The annual cost of this service Supplements 
and any reasonable amount of additional infor- 
mation—1is $10 per year. 


This service is a thing of closely knit, con- 
tinuing value, worth many times its cost to those 
who must keep their information on compensa- 
tion matters up-to-date. 


Those who have not previously owned their 
own volume of “Angerstein,’” but have been 
required to borrow it whenever a question on 
compensation has arisen, should subscribe at 
once for the volume and full binder of Supple- 
ments to 1933. 








Amplified 


HIS service, founded upon Angerstein’s 

1930 Edition and Supplements has now 
been familiar to those engaged with compen- 
sation law in Illinois for several years, and it 
is unanimously endorsed by those who have 
put it to use. The Supplements form a liv- 
ing continuation of the basic volume, keeping 
it perpetually up-to-date. While the Supple- 
ments are complete in the treatment of the 
compensation history they embrace, used 
conjunction with the basic volume, they pos- 
The Sup- 
plements are edited and indexed as to sections 
to correspond exactly with the basic volume. 
The Service, in its new form, embraces the 


sess still greater value as a source. 


ofter of any additional information on perti- 
nent subjects without charge. 





Complete— 




















Perpetually Up-to-date! 
ANGERSTEIN’S SUPPLEMENTS ON COMPENSA- 
TION LAW IN ILLINOIS extend his 1930 Revised 
Edition of “The Employer and the Workmen's 
Compensation Act in Illinois” into the form of an 
annual service of vital importance to lawyers, em- 
ployers, and everyone concerned with compensation 
law and its administration. New improvemenis in 
the form and indexing of these Supplements are 
now announced. The Service takes on a larger 
character and is offered to old and new subscribers 
as the “Employer's Workmen’s-Compensation Serv- 
ice”’ fully described herein. Those who, from 
time to time, may be required to treat intelligently 
questions of Workmen's Compensation will find 
Angerstein’s works, and the other features of this 
service, invaluable. Nowhere else can such com- 
plete and up-to-date information on Workmen's 
Compensation in Illinois be found in such readily 
usable form. Such persons will find the details of 
the Service, set forth herein, of pertinent interest. 


EMPLOYER’S WORKMEN’S-COMPENSATION SERVICE 


105 West Madison Street . 





Chicago, Illinois 





A Proven Service— | 
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...a complete, up-to-date manual telling 
how to protect workers in industry! 
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A book which tells Just how to get “An extraordinarily fine contribu- 
the best hygienic, preventive medical tion to the subject of occupational dis- 
set-up ata minimum cost. It gives full ease.”’ — American Medical Associa- 
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tions. Journal of Public Health. $5.00. 
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Preventive Medicine in Industry 


—Need, Principles and Practical Suggestions— 


by 
J. A. BRITTON, M. D. 
Supervisor of Medical Service 
International Harvester Com pan) 


y HE accomplishments of 
an individual depend on 
many factors, and of all 

these factors health is by far the 
most important. This is true whether it applies to an 
individual, a group or a community. When we speak 
of an industry we mean a group of individuals whose 
united efforts are associated in a common purpose. It 1s 
evident that of several directly competitive groups 
which are equal in all other respects, the group having 
the highest health rate has a considerable advantage in 
the race of industry. The maintenance, then, of the 
highest possible degree of health in any industrial 
group is of the utmost importance. 

Organized industry is the field above all others 
where preventive or constructive medicine should 
prosper. The individual in industry wants to main- 
tain and increase his earning power; the management 
wants regular attendance and increasing efficiency. The 
health of the individual thus becomes a matter of 
prime importance to both the man and his employer. 

The existence of this great and favorable field for 
the application of all those factors which help to pre- 
vent physical disability does not mean that this oppor- 
tunity has been developed. Indeed, the contrary is 
Of course, something has been accomplished 
and more has been attempted, but as yet it is all noth- 
ing more than the mere scratching of the surface. 

The purpose of this article is to indicate some of 
the reasons why this ts so, and to suggest tentatively 
some procedure, the development of which, it is be- 
lieved, will lead to more intense and effective effort 
in raising the health standard of industrial workers. 

Medical service in most industries began as a serv- 
ice for those who were injured while at work. Sev- 
eral influences have combined to force the rapid de- 


true. 


velopment of this service in both 
quality and quantity, until at 
present “whatever is necessary 

as long as necessary” 1s the com- 
monly accepted standard. Health service as distin- 
guished from injury service, however, is, generally 
speaking, still in a chaotic condition. The average 
man and the average employer still feel that the man’s 
health is his own business and his own responsibility. 
The man sells his skill and ability to his employer, 
but little attention has been paid by cither the man 
or his employer to the maintenance of the physical 
health on which the functioning of skill is absolutely 
dependent. Truc, there is the present common practice 
of checking the condition by physical examination of 
an applicant for employment at the time he is ¢m- 
ployed. This helps in getting a man started on a job 
for which he is physically qualified, but it does little 
to guarantce his ability to continue in his chosen work 
five years or even one year. 

Occupation in itself is rarely a health hazard. On 
the contrary, regular occupation is the best guarantee 
we know against ill health. The whole scheme of 
life depends on it. Unfortunately, the human body is 
not a perfect machine. Like other less perfect ma- 
chines, it needs attention from time to time. These in- 
cidental adjustments and repairs, their being done at 
the right time, and the plans necessary to insure their 
being done are the things in which industry as a whole, 
including both workers and management, must take 
an active interest if this great field for constructive 
medicine is to be properly used. 


HE TERM “industry” 1S commonly thought of as 
applying to the larger industrial establishments. 
According to the last census there were in the United 
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States in 1920 about 42,000,000 persons gainfully em- 
ployed, and of this number about 25,000,000 were 
employed in or in connection with industrial establish- 
ments. According to statistics of the Department of 
Commerce there are over 187,000 separate industrial 
establishments in this country. Only a small number 
of these can be classified as belonging to the “big in- 
dustry” group; their employees make up only a small 
percentage of the total. These figures are given in 
order to emphasize not only the size of the field but 
also the self-evident fact that plans for constructive 
medical service must be such that more than the 5% 
employed in large industrial establishments will be 
reached if any appreciable benefit is to be gained by 
our industrial population. 

The 1920 census disclosed in the United States 25,- 
500,000 males gainfully employed who were 25 years 
Of this number 15,500,000 were 25 
CO bd years of lge, $500,000 were 45 to 64 years of 


of age or over. 


age and 1,500,000 were 65 years of age or Over. In 
cach average group of LOO men, OL were under -15: 
44 were between 45 and 65; and five were 65 or over. 
In other words, only 39 out of cach 100 were able to 
or did continue working after reaching the age of 45, 
and only five continued to work after the conventional 
retirement ALC of 65. 

There can be little doubt that the age of maximum 
cethiciency comes after 35 and continues to at least 55, 
This ts particularly evident if we measure efficiency in 
terms of judgment, stability and loyalty—in fact, any 
quality except muscular strength and agility. It is true 
that in such “industries” as professional baseball 35 is 
considered an advanced age, but even here it takes 
the old wise heads—35 or over—to win a pennant. 

Industry is losing a large part of its workers before 
they reach the age of maximum efficiency—at least 
25°) before they reach the age of 35; 61°07 before 
they reach the age of 45; and at least 9007 before they 
reach the age of 55.) The average age of human be- 
ings at present is 5S years. To make this average, 
just as many live beyond the average age as die be- 
Why is it, then, that at least 90% 
of the industrial population drop out as producers 
before their time? 


fore reaching it. 


Many health surveys of industrial groups have been 
made. A tremendous number of all those now em- 
ployed, taking young and old just as they come, have 
serious physical defects and diseases. Here is the 
It is just these physical de- 
fects and diseases that deplete the ranks of industry 


answer to our question: 


with ever increasing numbers during the years of ma- 
turing ethciency. 

This generation has seen a tremendous develop- 
ment in the care of infants and school children. It 
Was not many years ago that half our babies died be- 
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fore the age of two. Organizations of every sort 
private, city, state and national—have combined in 
intensive Campaigns for better babies, till now a baby 
has a real chance to live. Private physicians have 
joined with public health departments in correcting 
the physical handicaps of school children and protect- 
ing them against smallpox, typhoid fever, scarlet fever 
and diphtheria. Schools are teaching the importance 
of dicts and the preparation of food. Dentists and 
doctors as well as teachers are crusading for good teeth 
and clean mouths. All these things have combined 
to raise the standard of health among the younger 
groups, and will obviously have a decided influence 
on their health and length of life when they become 
the workers in industry. 

Nothing comparable to this work among babies and 
school children has been attempted in industry. Those 
things which have been attempted in industry apply 
to only a very small per cent of the employed. The 
results of the work with children are convincing proof 
that the effort to improve health is worthwhile. Even 
the work in health conservation which has been done 
among the less than 1% of those employed in indus- 
try has been of decided benefit to this group. 

The health problem of those employed in industry 
is one that affects the entire community. For every 
one so employed at least four others are directly de- 
pendent upon his earning power. Those so employed 
in this country, together with their dependents, make 
up a vast army of 120,000,000. Any plan which in- 
creases the earning powcr of the average worker and 
extends the years of his productive ability is bound to 
be an important factor in the welfare of the nation. 


REVENTIVE medicine—or, better, as Dr. Eugene 

Lyman Fisk calls it, constructive medicine—is the 
name of a service for the human clement which con- 
stitutes the basis of all industry. There has been much 
misunderstanding, with many shades of opinion, as to 
the real value of such service. This has been largely 
due to the variety of ideas regarding its plan and 
scope. The managements of different industrial or- 
ganizations have varied in opinion and practice from 
a complete taboo on all such service to the adoption 
of the most comprehensive system. Any plan to be of 
any great value must be generally accepted—so posi- 
tively accepted that both management and workmen 
will unite in a common effort. A health department 
imposed by the management of an industrial estab- 
lishment to tell employees what they must or must 
not do will fail, regardless of the technical ability of 
the doctors or the relative size of the department. 
Without doubt the most important factor in the in- 
dustrial efhciency of this country is the cooperative 
effort of employces and management. 


All through 
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present manufacturing practice one hears, more and 
more, the emphasis placed on cooperation when fac- 
tory problems are to be solved. Alexander Legge, 
when president of the Harvester Company, maintained 
that “the best materials, best equipment and best sys- 
tem cannot alone produce quality. There is no sub- 
stitute for careful, watchful workmanship. Our repu- 
tation for quality is therefore largely in the hands of 
our workmen.” 

Undoubtedly the principal reason for the present 
unsatisfactory state of constructive medicine in indus- 
try is because we have been thinking of the doctor and 
his individual ability, and not of the massed ability 
and interest of millions of workers. 

It has been repeatedly said that the progress of the 
safety first movement has come by ‘‘selling” every 
workman on the idea that the safe way is the best way. 
It is evident that those problems which primarily aftect 
the individual require his interest and effort if they 
are to be solved. 

The first principle, then, in all industrial medical 
service is to get the individual workman to thinking 
about the value to him of good health. This means 
that the industrial physician, in addition to being a 
good doctor, must be a “good health” salesman. A 
good salesman must not only be able to “sell” an in- 
dividual but also must measure his effectiveness by his 
ability to sell so convincingly that those he sells will 
in turn become salesmen. 

While there may be a few kinds of accidents that 
are humanly unavoidable, this docs not deter industry 
from active, aggressive work to prevent all those acci- 
dents that are avoidable. In fact, these unavoidables 
usually spur on the safety “fan” to increased effort. 
Industry has not taken advantage of this valuable 

The 
If, by 


some organization plan, he can have the active cooper- 


human trait in the field of constructive medicine. 
doctor in an industrial plant is just one man. 


ation of the individuals in every department of the 


plant, the combined effort for good health multiplics. 


his personal effort many times. 


N THE earlier years of life most disabilities are due 
to the so-called acute infections. Fortunately, most 
of these are self-limited, but meanwhile some lasting 
damage may be done which is not suspected till much 
later. The later years make up the period of chronic 
disease. The beginnings of these chronic diseases may 
not show themselves for years. These beginnings have 
well been termed the “‘silent sickness,” especially in 
heart and kidney disease. Many of these really date 
back to acute infections of the earlier years. 

All this emphasizes the value of a man knowing his 
own physical condition. There has been no better 
means devised for keeping tab on physical condition 
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than the periodic examination. Next best to getting 
a man interested in his own good health ts convincing 
him of the advantage of a periodic check-up. 

About these two fundamental things there can be 
no argument, cither on the part of the workmen or 
management. If these two things are carried out 
thoroughly, the rest of the service will follow nat- 
urally and simply. 

In the main the industrial medical department serves 
best when it acts as a clearing house—a station for 
diagnosis and advice as to where proper treatment can 
be had when needed. A_ private physician may be 
able to get away with a poor diagnosis or no diag- 
nosis at all. An industrial physician will not last very 
long if he is carcless about examinations or diagnoses. 

Industry is an important part of any community, 
but it should not assume community functions. —Ex- 
pericnce has shown that in the long run industrial hos- 
pitals are not satisfactory, cither to the industry or to 
the community. Medical specialists are better when 
they are private practitioners than when they are at- 
tached to an industrial medical statt. 

The competent industrial physician knows his com- 
munity, and can help those needing service to get the 


best the community affords. 


E HEAR a great deal about the number of days 

lost on account of sickness cach year. There ts 
much talk about the frequent absences of two and three 
days on account of sickness, and the average of six 
to 10 days lost per man per year in industry on this 
account. Again I call attention to the millions of lost 
years between the ages of 35 and 55. The chron 
‘silent sickness” is the demon we must get after if 
there is to be any hope of saving the years of mature 
efficiency for our industrial family. 

We know that many of the serious chronic dis- 
cases of heart, kidneys, lungs and blood vessels date 
their origin to some acute infection in carlier years. 
Here I wish to raise a medical question: Is it not pos- 
sible that in many of the acute cases, particularly those 
of the throat, there are not cnough days of lost time 
in the earlier years? Convalescense from acute illness 
is notoriously too short. If we recognize this, our 
paticnts may lose a little more time before they are 
35, but we may lose a few less of them with heart 
discase after they are 35. 

Man- 
agement and labor are ready to Cooperate in a con- 


Industry is waiting for preventive medicine. 
structive plan for medical service—the kind of med- 
ical service which teaches the value of good health 
and the advantage of knowing the condition of one’s 
own physical machine; the kind of service that helps 
bring together all those in industry, whether high or 
low, in a united effort for the common good. 
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T IS THE purpose of 
this compilation — to 
bring together the 

present day concepts of 
the extent of lung injury 
induced by siliceous dusts other than those made up of 
or containing free silica. Carefully obtained informa- 
tion, later cited in this manuscript in the form of ex- 
cerpts and abstracts, appears to warrant the following 
estimate of the situation at this time. This same in- 
formation clearly establishes the dearth of precise facts 
Subsequent developments may necessitate radical mod- 
ification of the statements now presented: 

|. All silicates long taken into the lungs in the form 
of dust, of particle size 
capable of passing — the 
cellular membranes, are 
likely to induce some ge 
fibrosis in excess of nor- 
mal. This fibrosis may be 
unaccompanied by dis- 
ability. 


y 


2. For. concentrations 


of silicate dust. equal to / 


stlica in free form, a 
longer time (with few exceptions) is required for the 
production of definite fibrosis. 

3. Using the quantity of silica dust regarded as 
harmful as a standard, grossly excessive amounts of 
some silicates in dust form may be borne for consider- 
able length of time without disability. 

4. Extensive fibrosis from silicates is unaccompanied 
by the same degree of disability (with possible excep- 
tions, see 5 below) likely to arise from the same degree 
of silicotic fibrosis. It ts equally true that progress of 
silicatosis is made at not nearly so rapid a rate as for 
silicosis. 

5. Magnesium silicate, in the form of asbestos, ap- 
pears to be an exception to the general expectancy of 
silicate action on pulmonary tissues. Asbestos dust ap- 
pears to simulate silica, rather than silicates, with re- 
spect to the extent of lung injury and the time required 
to carry out this harmful action. “Asbestosis,” as a 
descriptive term, appears to be justified, in that certain 
peculiar features set this form of pneumoconiosis apart 
from others now known. The x-ray findings in as- 
bestosis are not identical to those from silicosis, and in 
some measure permit of differentiation. 


HE WIDESPREAD aiterest re. 
vliceous dusts other than those containing large per- 
centages of free silica, makes the material of this article 
nnusual in its timeliness. This information 1s of furthei 
value in that it represents a membership service item of 
the Industrial Health Conservancy Laboratories, and has 


heen released for publication only because of the great 


of the pertinent knou led ve rel forth herein. 





6. The silica- 


tosis” has come into no 


term 


wide use, and later may 
be rated as undesirable. 
At the present time favor 
should be extended to the use of “pneumoconiosis © 
rather than the unduly cumbersome form “pneumono- 
coniosis” as a general term embracing all dusty lung 
diseases. 

7. Most silicates exist in nature, and to some extent 
under industrial conditions, as mixed or complex 
forms. It is not unusuat for silica and silicates to co- 
exist. It is possible that silicosis and silicatosis may 
coexist. 

8. The x-ray findings in 
silicatosis are dissimilar to 
Clear 


cut distinction 1s. however, 


varding the effects Z| 


\ 


those of. silicosis. 


not always possible. 
9. In some silicates the 
combination of divers con- 


stituents is essentiall y 


mterest in the subject and the need for the dissemination physical rather than chemi. 


cal. This, if thoroughly es- 
tablished, means that the 
silica exists in free form as a shell or core of the chem- 
ical compound. In theory, at any rate, true silicosis 
may arise from silicate dust. 

10. Admixture of some silicate dusts with free silica 
may retard the action of the silica. Deliberate mix- 
tures of other dusts, preferably non-siliceous, with 
silica may become practical in some operations. 

11. Tuberculosis rates are high in silicate-using 1n- 
dustries. Antecedent tuberculosis, however quiescent, 
may flare up as a result of exposure to silicate dust. 

12. In general, it may be maintained that silicate 
dusts are harmful, and may lead to a fibrosis of lung 
tissues, but on comparison with silica the magnitude 
of hazard is low, with asbestos in the leading position 
and providing an appreciable deviation from the com- 
mon tendency. 


Silicates 


OMBINED silica, in the form of silicates, makes 

up Or enters into many scores of natural minerals. 
Some are so rare, or at least so rarely used in commer- 
Others like 


talc, asbestos, and pumice, are known to most persons. 


cial pursuits, as tO Warrant no mention. 





VoL. 2, No. | 


Silicates seldom exist in nature in pure form, but are 
commonly found in mixtures with one another, with 
free silica as a frequent associate. Pneumoconiosis, at- 
tributed to silicates, often may fully be accounted for 
by the associated free silica. 

Below are cited three publications, each of which 
contain extended information on varieties and chem- 
ical structure of silicates: 

A Comprehensive Treatise on Inorganic and Theo- 
retical Chemistry, by J. W. Mellor, “Vol. VI—Sii- 
Published by Longmans Green & Co., New 
York, 1925. | 

Soluble Silicates in Industry, by J. G. Vail, published 
by Chemical Catalog Co. (American Chemical Society 
Monograph Series No. 46), New York, 1928. 

Silica and The Silicates, by J. A. Audley, published 
by Baillicre, Tindall & Cox, London, 1921. 


The greater number of silicates are inconstant. 


cates. 


Mica, for example, possesses no less than a dozen 
forms, due to variations in the proportions of its in- 
eredients and in the elements combined with the silica. 
This is almost equally true of asbestos, although it is 
customary to speak of asbestos as magnesium silicate. 
The last of the cited books is the most suitable for the 
reading of the layman little familiar with chemistry. 
Excerpts from this book, with little consideration for 
complex system of classification, provide some con- 
cept of the range of silicates: (The peculiar order 
here followed is due to some degree of chemical sim- 
ilarity among the items as arranged, which would be 
lost through alphabetical arrangement. ) 


~Olivine’—A magnesium silicate widely present in 


all basic rocks. Many varieties of this stone are 
known. 
“Calcium Silicate’ —Does not exist in nature, but ts 


a common product of industry, such as blast furnace 
work, cement making, hydraulic limes, etc. Other 
silicates of calcium are known. 

“Willemite”—A zinc silicate, and is fairly rare. 

“Sodium Silicate” (meta)—The well-known water 
soluble silicate, commonly called “water glass.” This 
is widely used in industry, notably so as a filler in 
soaps. This is the only crystalline silicate of sodium; 
the others being amorphous glass. 

~Tremolite’”—A magnesium-calcium silicate. 

‘Asbestos’’—Is tremolite, actinolite, chrysotile, or 
amianthus, all of which are essentially magnesium 
silicates. 

“Jade”—Is another form of magnesium-calcium 
silicate. 

‘Crocidolite’ —Is “blue asbestos.” 
iron silicate. 


er 


It is a sodium 


Talc’’—Is a hydrated magnesium silicate with ex- 
tensive industrial application. 
Soapstone’ —Is one form of talc. 
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“Agalite’’—lIs a variety of talc resembling asbestos. 
Is used in the coating of paper, and as a paper filler. 

‘Meerschaum’’—Is also called sepiolite. It 1s close- 
ly akin to tale. 

Serpentine” (hydrated silicate of magnesia)—lIs a 
common building stone. 

“Sillmanite’—Is an aluminum-containing silicate. 
The source of many stone tools of the stone age. 

“Topaz’—Is a good example of semi-precious 
stones of silicate origin. Chemically it is an aluminum 
silicate into the molecule of which fluorin has been in- 
troduced. 

“Fuller's Earth”—Hydrated  silica-aluminum = com- 
pound, associated with ferric oxide. 

“Caolin” (kaolinite) 


of mixed constituency. 


Covers many related silicates 
“Clays’—-Hydrated aluminum silicates containing 
iron, titanium, quartz and mica, are likely to be pres- 
ent in clays. 

“Fire Clay’’—Refractory clays are low tn alkalies, 
but high in iron and titanium. 

“Ultramarine’—A widcly used pigment silicate of 
the aluminum series. Many varictics, including blues, 
reds, greens, yellows, violet, and white. 

“Mica”’—A large group of silicates of different 
chemical constituency. All are characterized by their 
well-known tendency to cleavage into thin sheets. Ex- 
tensively used in industry, such as in electrical work 
for insulation. 

“Garnet” —Complex silicates of aluminum, iron, 
calcium, magnesium. Besides being a semi-valuable 
gcm stone, garnets are used as watch bearings, in gem 
cutting, polishing, etc. 

Feldspar’—A large group of aluminum silicates 
entering into many mincrals such as for cxample 
granite. 

‘Permutite’—A sodium-aluminum silicate of com- 
plex structure, much used in water softening. 

“Lava’’—Mixed silicates of volcanic origin. 
“Pumice’—Volcanic, glassy, spongy lava. — Pri- 
marily used as a polishing agent. 

“Shale’—A loose term applicd to clays and other 
silicates that have been subjected to high pressures in 
the earth. 

Slate’ 


has been subjected to high pressure and has meta- 


A substance of clay or shale origin, that 


morphosed. Contains or may contain much free silica. 

“Slags’—Products of such industries as metal blast 
furnacing. Contains native impuritics as well as min- 
erals, such as dolomite introduced as fluxes, etc. Rep- 
resent almost all forms of commoner silicates. May 
contain free silica. 

“Silicon Carbide’’—Is_ carborundum, a_ synthetic 
silicate. 


Silundum’’—Is another form of synthetic silicate. 
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akin to carborundum in chemical 


structure. 
Fibrox’’—Silicon oxycarbide, closely resembles car- 
borundum and is somewhat similarly made. 

The foregoing list represents perhaps 5% of the 
well-known silicates. The intent in presenting these 
cxamples is to convey the fact that wherever minerals 
are being manipulated silicates are likely to be present 


It fol- 


lows that if silicates are hazardous work materials, the 


as the chief material, or at least as impuritics. 


dangers are w idespread. 
Silicatosis 


HE BRIEFED estimate of the extent of damage 

from silicates earlier presented in this manuscript, 
is largely derived from the following recent publica- 
tions, cited here in abstract. 

REVIEW OF PNEUMOCONIOSIS:. FURTHER ROENT- 
GENOLOGICAL AND PATHOLOGICAL STUDIES, by H. K. 
Pancoast and E. P. Pendergrass, American Journal 
Roent £¢ nolo ¢ y, v 26. 556. October, 1931. 

“There is now reason to believe that s//scates also 
produce considerable fibrosis through the elimination 
of silica or because certain silicates have a specific ac- 
tion of their own. 7 

“Morcover coal dust alone may produce a mild 
fibrosis. | 

“Tt has been suggested that c/ay has a similar effect 
in protecting the workers in some of the duties of the 
pottery industry, but not all of them. Chalicosis has 
been applied in the past to pneumoconiosis in the pot- 
ter. This is not the only industry, however, in which 
clay is said to exert a possible protecting influ- 
ence. i 

“Gardner states that phagocytes behave quite dif- 
ferently to various types of dust. They ingest quartz 
slowly, and few particles enter any one cell, and the 
motility of the cell is not impeded or even may be ac- 
celerated, and it enters the lymph spaces readily. Car- 
Lorundum and granite dust, on the other hand, are in- 
gested rapidly and the cells become overloaded. Hence 
they may not migrate so rapidly and may remain with- 
in the air spaces three or four years. ” 

“Hetternan 


changes similar to those of silica. such. for example, 


thinks that s//icates may undergo 


asbestos, which is a magnesium silicate, and which is 
known to cause fibrosis of the lungs. This may seem 
somewhat paradoxical when he states that clay, a 
hydrated silicate of aluminum, tends to retard the 
On the other hand, &ao/in and 
clay are said to produce a mild fibrosis. Although 
Watkins-Pitchford has stated that s7/zcates produce no 


progress of stlicosts. 


specific effect, we must believe that at least some of 
them do, in the light of our present knowledge. Gard- 
ner, in his experiments on guinea pigs, was able to re- 
activate tuberculous lung lesions by inhalations of 
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quartz, carborundum and granite dusts. He intimates 
that it is not impossible that the alkaline body fluids 
may even attack and dissolve silica from the sé/icon 
carbide or carborundum. 

“It is questionable whether or not we can correctly 
apply the term silicosis to the fibrosis caused by as- 
bestos dust because the condition is not due primarily 
to silica. Badham suggests the name “‘silicatosis” to 
such types of pneumoconiosis. ° 

“The Asbestos Industry. This industry probably 
has received more attention of late than any other, 
partly because it has grown so extensively during the 
past twenty years as a result of the many commercial, 
industrial and household uses of asbestos owing to its 
resistance to heat and acids and its insulating proper- 
tics against electricity and heat. This has caused at- 
tention to be centered around it as a factor in indus- 
trial disease, mainly, however, because of some very 
unusual features found in the lungs of those exposed 
to the inhalation of the dust. The first important one 
is the fact that pneumoconiosis is produced in the 
workers apparently by silicates instead of directly by 
silica. This fact will, no doubt, lead to further inter- 
esting studies of industries in which silicates predomi- 
nate in the dusts. There is the utmost confusion in 
regard to the action of silicates in the production of 
pneumoconiosis, especially as certain of them like c/a) 
and kaolin are supposed by some authorities to retard 
the action of silica. In addition to these, fa/c, French 
chalk, soap stone, pumice, and many other séicate 
substances are extensively used in various industries. 
Another unusual feature of pneumoconiosis in asbestos 
workers is, first the ante-mortem and autopsy finding 
in the lungs of some very interesting, unusual and 
characteristic mineral deposits, and still another is a 
progression of fibrosis and roentgenographic appear- 
ances differing from those of most injurious dust-pro- 
ducing industries. Numerous articles have appeared 
on the subject during the past four years. The most 
comprehensive one has been that of Merewether and 
Price, supplemented by Merewether, in 1930, in their 
general review of all phases of the asbestos industry 
in Great Britain and a resumé of the results of their 
examinations of 363 asbestos workers. Prior to 1928, 
there were available records in medical literature of 
only two deaths among employees in the factories, but 
since then, a considerable number have been reported. 

“The importance of the condition and its differences 
from other forms of pneumoconiosis seem to warrant 
a general acceptance of the term ‘asbestosis.’ The 
wide discussion of the subject of pulmonary asbestosis 
is ample reason for the presentation of a general re- 
sumé of the entire industry, as well as the pathological, 
clinical and roentgenological aspects of the condition. 

“The dust evolved at the asbestos mines contains a 
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moderate amount of silica. The harmful products of 
the asbestos factories are almost entirely sé/scates. 
Hefternan believes that silicates such as asbestos under- 
go changes in the lungs quite like silica, only slower, 
and that asbestosis is a true silicosis. This is, of 
course, not proved. 

“Asbestos is a peculiar fibrous and crystalline min- 
eral composed almost entirely of silicates, mainly of 
hydrate magnesium sé/icate, with varying admixtures 
of those of aluminum and iron. The general term is 
applied to all silicate minerals which have a fine fibrous 
structure that can be split into long, flexible fibers for 
the purpose of spinning and weaving. The fibers will 
split up in a longitudinal direction almost indefinitely. 
The minerals differ in their exact constituency, espe- 
cially as to the amount of iron and aluminum, in dif- 
ferent countries in which they are found and mined. 
Much of the asbestos used in Great Britain and the 
United States is mined in Canada. Cooke gives the 
following chemical composition of asbestos: 


ee ne ee 10.87% 
PU resco cnn die vets 11.50% 
SD, x os ng pare a Bath 2.81% 
Se ee 0.70% 
ee ee 13.55% 


“The Slate Industry. 


peared in the literature dealing with pneumoconiosis 


A very few articles have ap- 
among s/afe workers. The most recent one was by 
Sutherland and Bryson. They found evidences of 
fibrosis in 56 out of 120 workers examined. Those ex- 
posed to the most dust are the millmen, and 47 were 
among those examined. Definite silicosis was diag- 
nosed in 14 of these workers, all of whom had over 20 
years of service. Slate in the district of Wales in ques- 
tion contains 25 to 42% of quartz. Those exposed to 
the dust scemed to exhibit an unduly high mortality 
We 
have had the opportunity of examining a few slate 
workers, and 


from tuberculosis which occurred late in life. 


have found = slight evidences of 
fibrosis. 

THE OCCURRENCE OF PULMONARY FIBROSIS AND 
OTHER PULMONARY AFFECTIONS IN ASBESTOS WORK- 
eRS, by E. R. Merewether. Part I. Journal of Indus- 
trial Hygiene, v 12, 198, 1930, Part II. ibid. 239, 1930. 

A lengthy article discussing asbestos, which does not 
lend itself to ready condensation. 

COMPENSATION ACT TO BE EXTENDED TO ASBES- 
TOsIS; abstract in American Journal of Public Health, 
v 20, 1027, 1930. 

“While the fibrosis associated with silicosis is in 
more or less isolated nodules, asbestos fibrosis is a fine 
cobweb ultimately permeating the greater portion of 
the lungs and leaving little sound tissue. A special 
scheme of medical inspection by experts will be set up 
te cover this feature. The disease hardly becomes def- 


INDUSTRIAL 


MEDICINE 


Page 
inite before five years’ work in the industry, and if it is 
detected early and the man removed from it, compen- 
sation will not be necessary. _ 

Two CASES OF ACUTE SILICOSIS WITH A SUGGESTED 
THEORY OF CAUSATION, by G. MacDonald, A. P. Pig- 
got, and F. W. Gilder. The Lancet, October 18, 1930, 
ibstract in Journal of Industrial Hygiene, v 13, p. 29. 
The suggestion is put forward that the presence of 
the sodium carbonate expedited the conversion of 
silica into a colloidal form, in which it reacted with 
calcium and iron solids present. ‘Thus occurred a de- 
position of insoluble s///cates steadily choking up the 
lungs. 

PNEUMONOCONIOSIS DUE TO FLUE Dusts, by W. 
E. Cooke. British Medical Journal, November 15, 
1930, p. 816, abstract in Jowrnal of Industrial Hygiene, 
p. 50, March, 1931. 

“Detailed analyses are given of boiler scale and fla 
dust, and also of dust particles found in the lungs of a 
man who had been a boiler cleaner for 114 months. 
He died from tuberculosis, while x-rays suggested ad- 
vanced pneumonoconiosis. The lungs were fibrosed 
throughout, and dust and dust cells were found in ex 
cessive amount. 

INDUSTRIAL DUST AND PULMONARY TUBERCULOSIS. 
PART Il. (CEMENT, TOBACCO, AND CLAY SLATE 
Dusts), by K. W. Jotten and T. Kortmann, Schrift 
ad. Gesamtgebh. d. Gewerbehyg. NS. 26, 1929, p. 125. 
(Translation of authors’ conclusions as abstracted in 
Journal of Industrial Hygiene, v 13, no. 6, 139 
1931.) 


“Especially marked was the tuberculosis promoting 


] 


action, Which was demonstrated in experiments on ant- 
mals previously immunized with tubercle bacilli and 
then subjected to the three kinds of dusts in ques- 
tion. 

“Clay slate dust clogs the lymphatics of the lungs 
and is only slowly removed from the lung tissue along 
with the injected tubercle bacilli, which multiply and 
thrive in lung tissue destroyed by dust, producing pro- 
gressive exudative processes. 

“The tuberculosis promoting action of cement dust 
was also practically negligible. 

“These experimental results, together with earlier 
studies on porcelaim dust, lead us to acknowledge the 
accuracy of the statement that the dangerous character 
of a dust increases according to its content of free or 
crystalline silica. Accordingly, next to Freiberg por- 
celain dust (glazed silica), we would place clay slate 
dust, then the clayey selb porcelain dust, and finally 
cement with its low silica content. These four dusts 
occupy the same relative positions with regard to their 
tuberculosis-promoting action. ) 

This entire article tends to place chief responsibility 
for the causation of lung fibrosis upon the free silica 
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associated with silicates. Many statements similar to 


the one quoted above continually emphasize the rela- 
five non-toxicity of pure silicates. 

SOME NOTES ON THE BIOPHYSICS OF SILICA AND 
rHE ETIOLOGY OF SiLicosis; the British Medical Jour- 
nal, September 141, 1929, p. 489. 

“Substances which favor the formation of silica 
hydrosol from silica, when added to the silica dust, 
accelerate the development of silicosis 


the alkalies. 


for example 
Substances which retard or prevent the 
formation of hydrosol from silica, or which coagulate 
the hydrosol when formed, retard or prevent silicosis. 
For example—carbon, coal dust, ¢/ays, and many other 
substances. The action of silica in producing the 
nodular pulmonary fibrosis which we term “silicosis” 
has not been paralleled so far by non-siliceous 
substance. 2. 2” 

PNEU MONOCONIOSIS. 
by E. S. Kilgore. 


rocialion, V 99, no. 17 


AN UNUSUAL ACUTE FORM, 
Journal of American Medical As- 
lala, 1932. 

“In view of the British experience with a similar in- 
dustry, it is probable that the accelerated course of the 
silicosis in these cases was due to the combined inhala- 
tion of alkali, or soap, or both, with the quartz dust, 
and that mixture (presumably the alkali) enormously 
increases the noxious ettects of silica... 2” 

LUNG INFLAMMATION AMONG THE WORKERS 
WITH THOMAS SLAG Dust, by Karl Opitz, Zentralbl. 
}. Gewerbehyg. v 8 no. 12, 223, 1920, abstract in 
Journal of Industrial Hygiene, v. 3, p 51. 

“No study of the dangers to workers in the Thomas 
ag industries has been made since the voluntary gov- 
ernmental regulations which greatly decreased the 
hazards. . 

THE ErFECT OF CEMENT Dust UPON THE 
LUNGS AND THE QUESTION OF TUBERCULOSIS AMONG 
CeMENT Workers, by Fraenkel, Hack and Schott. 
Zement, 15:126, 1926. Abstract Journal of Industrial 
Hygiene, v 10, 42, 1928. 

“Decades spent in the dust-laden atmosphere of a 
coment plant did not lead to any dangerous disease 
of the lungs in 100 cases observed. The most severe 
conditions stimulated were catarrh and dust-impreg- 
nated lungs which did not lessen the worker's pow- 
ers or shorten his life or working period... . 

THE EFFECTS PRODUCED BY THE INHALATION OF 
HrMATITE AND IRON DustTs IN GUINEA Pics, by H. 
M. Carleton. Journal Hyg. 26, 227, 1927, abstract 
Journal of Industrial Hygiene. v 10, 12, 1928. 

“Although guinea pigs were exposed to far more 
massive doses of dusts than ever occurs as an occupa- 
tional hazard, no definite pathologic results fol- 
lowed. A little bronchitis, but no fibrosis, super- 
vened in the case of Aematite dust. With iron dust in 
large doses, death occurred from a toxic influence; in 
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less massive doses some bronchitis occurred, but no 
definite pathologic condition. These experiments do 
not suggest that either of these dusts constitutes a sert- 
ous hazard. . . 


EXPERIMENTAL Dust INHALATION IN GUINEA 
Pics, by F. Haynes. Journal of Hygiene, v 31, 96, 


1931. Abstracted in Journal of Industrial Hygiene, v 
13, no. 7, 168, 1931. 

“The results obtained by a long series of animal 
experiments with dust are reported. First a historical 
résumé is presented of previous experimental work, 
which indicated that a distinction can be drawn be- 
tween the effects produced on the lungs of guinea pigs 
by different dusts. Groups of healthy guinea pigs re- 
ceived two hours’ dusting per weck day for a fortnight; 
the animals were killed at varying periods after the 
last exposure. Control animals were kept under the 
same hatch conditions. Different groups were ex- 
posed to dusts of flat and shale, china clay, flint, 
slate, pure precipitated silica, hematite, carborundum, 
wood charcoal, precipitated chalk, aluminium hydrox- 
ide, calespar, emery, mixed aluminium hydroxide and 
precipitated silica, light magnesium carbonate, one part 
of precipitated silica to three parts of light magnesium 
carbonate, talc, colloidal coal, and shale. 

The experiments showed that fibrosis may be caused 
by many apparently innocent dusts, that is, dusts the 
inhalation of which in man is not followed by in- 
crcased mortality from pulmonary disease. But any 
correlation between the fibrosis caused and liability to 
tuberculosis is lacking in the experiments. The most 
deadly of all dusts examined was precipitated silica, 
after which, in order of decreasing toxicity came 
flint, slate, aluminium hydroxide, precsptated chalk, 
magnesium carbonate, and carborundum: cals par and 
emery were borderline dusts. Colloidal coal in mas- 
sive amounts was potentially dangerous, and so was 
shale. Hematite, talc, and mixtures of 
soluble silica with aluminium hydroxide and magne- 
sium carbonate, respectively, were not found to cause 
any permanent lesions in the lung.” 

EFFECT OF CERTAIN SILICATES; (editorial) Indas- 
trial Medicine. v 1, no. 2, November, 1932, p. 110. 

“Dr. W. C. Dreesen of the Public Health Service, 
presented a timely discussion on The Effect of Certain 
Silicates on the Lungs. The speaker quoted Dr. 
Charles Badham of Australia, as feeling that the fine 
fibrosis of the lungs produced by silicates may have 
some pathological significance. The present study was 
conducted on a small group of workers exposed to 
green and red slate and tremolite talc dust. These 
dusts are very low in free silica, some containing 
traces, and the maximum approximately 3% ; the dusts 
are made up very largely of various types of silicates. 
The various processes and occupations involved in this 


molecular 
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study were composed mainly of blasting, milling, 
crushing and pulverizing. Dust samples were col- 
lected by the Impinger method, the drillers having the 
highest exposure to about 1,000,000,000 particles of 
dust per cubic foot of air; millers had an exposure of 
700,000,000 particles per cubic foot, 
while other workers were exposed to approximately 
15,000,000 and 4,000,000 particles per cubic foot re- 
spectively. 


approximately 


Samples taken with the Owens Jet counter 
showed that approximately 68% of the fa/e particles 
while 60% 
of the slate dust particles were under this figure. 


were less than six microns diameter, 

“In the clinical and roentgenological examinations, 
one case of tuberculosis was observed in slate work- 
in talc 
of both types of workers, 
while upper respiratory diseases were approximately 


ers, while none was found workers: bron- 


chitis existed in about 5% 
the same as noted in the general popul ition. Approxt- 
matcly 48 cases of pneumonoconiosis were observed in 
what is known as the first stage in which there were 
soft lineations over two-thirds of the lung fields; the 
sccond stage is designated as roentgenologically mant- 
fested by light dappled areas, while conglomeration of 
There 
were a number of observations made in which the ex- 
pression 


these areas occurs in the so-called third stage. 
‘more fibrosis than usual’ was used to desig- 
nate the changes before the characteristic pneumono- 
coniosis occurs. The distribution of all types of 
fibrosis is bilateral according to the results in this study. 

“In addition to the clinical and roentgenological 
studies, chemical analyses were made of the various 
dusts and these were exhibited in tabular form. The 
study emphasized two important factors: the amount 
of dust inhaled, the dustiest occupations showing the 
most advanced fibrotic changes; the number of years 
in the trade, the changes occurring mainly after ten 
years of exposure. In conclusion, Dr. Dreesen stated 
that s/7cate dusts produce a fine fibrosis as seen in the 
x-ray, and that this fibrosis so far has not been con- 
sidered disabling. 

Dust AS AN INDUSTRIAL HAzarD, by C. O. Sap- 
pington, Industrial Health Digest (National Safety 
Council, Chicago) v 2, no. 3 March, 1932. 

“Of the inorganic or mineral dusts we have three 
types: the non-silica-containing dusts such as coal and 
lime (of course there is a certain amount of silica in 
anthracite coal, but in most soft or bituminous coals 
there is only a very small amount of free silica); the 
combined s//icates as the name signifies are those com- 
pounds in which silica is in combination with other 
substances, typical examples of these being c/ay, talc, 
feldspar, and mica (up to about five years ago most 
authorities agreed that no combined silicates pro- 
duced fibrosis in the lungs; within recent years, how- 
ever, there have been reports in the literature of cases 
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of so-called asbestosis Caused by the breathing of 


which is chemically cal- 
clum-magnesium meta-silicate ) ; 

SILICOSIS AND OTHER Dust Disrases, by C. O. Sap 
pington, Chicago. Industrial Medicine, v 1, no. 3, p. 
168. (December, 1932). 


“No exact knowledge is now possessed regarding 


finely divided asbestos dust, 


other dust discases of the lungs than those that have 


just been described (silicosis, asbestosis, etc.). The 
full significance of the pathology of anthracosts, 


aluminosis, siderosis, chalcosis, byssinosis, tobaccosits, 


and other apparently minor forms of pneumonocont- 
osis is probably not yet realized. 

‘The type of dust ts especially Important; extensive 
pathology is produced by the inhalation of free silica 
dust and also asbestos dust, which is the only com- 
bined silicate known to produce progressive patholog- 
ical changes. ) 

STUDIES ON EXPERIMENTAL PNEUMONOCONIOSIS, 
VIII. INHALATION OF QUARTZ Dust, by L. U. Gard- 
ner, Journal of Industrial Hygiene, v 14, no. 1, 18. 
1942 

“(page 31) Discussion: It has been shown that pro- 
longed exposures of guinea pigs and rabbits to. suf- 
ficient concentrations of crystalline silica will produce 
nodular fibrosis analogous to the silicotic lesions devel- 
oped in human beings. In previously reported experi- 
ments on granite and carborundum dusts no such effect 
was encountered. 

“On the other hand carborundum dust failed to pro 
duce any trace of such reaction, even the Cuposses 
were continued for a period of four years. 

PNEUMONOCONIOSIS AMONG THE MINERS” OF 
REDJANG LEBONG (SUMATRA), by P. J. Van Gulik. 
Geneesk. Tydschr. v. Nederl. Indie, v 71, p 718, 1931. 
Journal of Industrial Hygiene, v 14, no. 7, 172, 1932. 

“According to Sleeswijk, pneumonoconiosis is com- 
mon among workmen employed in mines where the 
ground is poor in calcium but contains an excessive 
percentage of s//zcates. In order to verify this theory, 
the author examined the ore of Redjang LeBong and 
found it very rich in silicates and containing very 
little calcium. He therefore expected to find many 
cases of pneumonoconiosis among the miners who had 
worked more than 15 years underground. The results 
of the clinical and radiological examinations of the 
miners showed a relatively small incidence of pneu- 
and the author thinks that this may 
have been due to a high percentage of moisture in 
the air of the mines (almost 100% ). . 

ACUTE SILIcosis, by E. M. Chapman, Journal of 
American Medical Association, v 98, 1439. April 
1932. 

“The data suggest that the reaction in the lungs is 
not a direct quantitative one, and very likely, as Hef. 


monoconiosis, 
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fernan believes, the rapid development of fibrosis 
results from the accelerated formation of a. silica 
hydrosol in the presence of the a/kaline soap dust. Or- 
dinarily this reaction progresses slowly in the faintly 
alkaline tissue fluids, and may be so prolonged that 
symptoms do not appear until years after one has left 
a hazardous industry. . 

INDUSTRIAL DUST AND PULMONARY TUBERCULO- 
sis. PART III. (LIMESTONE, QUARTZ, CHAMOTTE- 
CHAMOTTE, THOMAS SLAG, WHITE LEAD, COTTON, 
TEXTILE Dusts, AND KUHN’s LUNG PoWDER) by 
K. W. Jotten, Schrift, a. d. Gesamtgeb. d. Gewerbe 
Hyg. N.S. no. 39, 169, 1932. Abstract Journal of In- 
dustrial Hygiene, v 14, no. 8, 208, October 1932. 
(From translation of author's conclusion. ) 

“A comparison of the results obtained with the dusts 
of limestone, quartz, chamotte-chamotte, Thomas slag, 


Kuhn's lung powder, cotton and lead, shows that in 


rabbits’ lungs there is a general agreement of the 


symptoms after daily exposure. The lead dust ex- 
periments, however, show considerably fewer lung 
changes and a much quicker removal of dusts, prob- 
ably owing to the ready solubility of lead dust in water 
containing carbonic acid. . . 

“True pncumonoconiosis could not be produced ex- 
perimentally with any of the dusts previously tested. 
Some devclopment of connective tissue in the parts af- 
fected by the dust was observed with limestone, and 
cotton dusts in the longest experiments, especially in 
the studics in industry, and also with quartz, chamotte- 
chamotte, and Thomas slag, in experiments lasting 
about five months. ” 

PULMONARY Asbestosis, by E. Kruger, Rostoski 
and Saupe. Arch. f. Gewerpath. u. Gewerbehyg. v 2, 
558, 1931. Abstract in Jowrnal of Industrial Hygiene, 
Vv 14, 144, 1932. 

“After an exhaustive survey of the work on pul- 
monary asbestosis in other countries, the authors give 
an account of the work done in Germany, together 
with a short record of cases of the disease which have 
come under their own observation in Dresden. 

THE Dust HAZARD IN THE ABRASIVE INDUSTRY. 
THIRD Stupy, by W. I. Clark. Abstract in American 
Journal of Public Health, v 22, p 210, February, 1932. 

“This study reviews the incidence of pulmonary tu- 
berculosis among the employees of a factory devoted 
to the manufacture of synthetic grinding wheels. The 
dust in workroom air is composed of aluminum oxide 
and silicon carbide. 

“Excluding four cases following acute influenza, 
the proportion of cases occurring in dusty trades was 


one and one-half times that occurring in non-dusty 
occupations.” 

EFFECT ON LUNGS OF INSPIRATION OF DIFFERENT 
KINDS OF CARBON ParTICLEs, by H. Borchardt, Vir- 
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chows. Arch. f. path. Anat. 271, 366, 1929. Abstract 
Journal of Industrial Hygiene, v 11, 246, 1929. 

“In the postmortem examination of the lungs of 
guinea pigs which had been made to breathe air con- 
taining various kinds of carbon particles, Borchardt 
found that //guite produced the most marked tissue 
changes. The inspiration of coal dust and pulverized 
charcoal resulted in less severe tissue changes, and 
the inspiration of soot did not produce any changes. 


NOTES ON A FINE TYPE OF FIBROUS PNEUMONOCO- 
NIOSIS PRODUCED By SILICATES AND OTHER MINER- 
ALS, by C. Badham. Studies in Indust. Hyg. No. 13, 
Rep. Dir. Gen. Pub. Health, New South Wales, for 
1927, Sec. I. E., Abstract Journal of Industrial Hy- 
vie ne, Vv 11, 163, 1929. 

“The object of this paper is to claim the existence 
of a fine type of fibrosis distinct from the coarser type 
due to silica dust. The author quotes from investiga- 
tions made among workers exposed to many forms of 
dust, including basalt coal, copper ore, iron ore, as- 
bestos, and cement. He brings together evidence from 
many sources that this fine type of fibrosis has a def- 
nite existence, and that it causes great mechanical dam- 
age to the lungs. The condition may lead to a fatal 
result, even though it does not appear to predispose 
to tuberculous infection. The condition is one of 
generalized fine fibrosis in contrast to the discreet 
nodular fibrosis due to silica. Since it is seen among 
those exposed to dusts of silicates, the term “s7/7- 
catosis” is proposed. The two conditions may exist to- 
gcther in the same patient who has been exposed to 
mixed dusts. The existence of fine fibrosis and its ac- 
curate diagnosis are of great importance in connection 
with compensation law. New 
South Wales is clearly described. A tendency must 
exist, unless the two conditions are clearly separated, 


How this arises in 


to diagnose generalized fine fibrosis as early silicosis 
in countries where compensation is awarded only for 
silicosis. s 

“KELOIDOSIS” IN MAN, by H. Schridde. K/in. 
W’chnschr., 7:582, 1928. Abstract Journal of Indus- 
trial Hygiene, v 11, 33, 1929. 

“In the lungs of a few workers in sandstone quarries 
and in coal mines, Schridde has seen a condition simi- 
lar histologically to keloid formation in the skin. The 
same condition was seen in one case at the base of the 
tongue, in the scar of a wound received during oper- 
ation on the tonsils. Similar histologic changes 
were discovered in seven of 232 gastric ulcers. He 
concludes that keloid of the skin and of the tongue, 
chaliocosis, anthracochalicosis and callous ulcer of the 
stomach represent a similar, peculiar disease of the 
connective tissue, which he calls keloidosis. 

SILICOSIS WITH Low INCIDENCE OF TUBERCULOSIS, 
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by E.R. Hayhurst, D. J. Kindcl, B. E. Neisw ander, and 
C. D. Barrett. Journal of Industrial Hygiene, v 11, 
228, September, 1929. 

From page 243 of this article, the following is 
excerpted: “A study of silicosis reports throughout the 
world indicates that tuberculosis ts usually present in 
from 20 to 30% or more of the cases of silicosis, but of 
our 260 men with silicosis only 13, or 5%, had tuber- 
culosis. 

“An analysis of ages, years of exposure, trade proc- 
cesses, whether indoor or outdoor employment, race 
stocks, and the chemical composition of the rock fails 
to offer an explanation of the anomaly. A careful 
petrographic study of the rock shows that the crystals 
are obtuse rather than acute angled, and that the 
matrix or bond holding them together (which chem1- 
cal analysis shows ts not over 3 to 8% of the mass), 1s 
composed of carbonates, s//icates, kaolin forming sub- 
stances, and the sulphides and oxide of iron. Whether 
or not the nature of this matrix offers an explanation 
we have no immediate proof, but such would seem 
probable. . . .” 

THE LEGAL AsPECTS OF STONE Dust DISEASE, by 
V. Reichmann. Beshefte z. Zentralbl. f. Gewerbehyyg. 
no. 15, p 64, 1929. Abstract Journal of Industrial 
Hygiene, v 3, 14, 1931. 

This author believes that offer dusts besides silica 
can produce light forms of dusted lungs, ¢.g., flour 
dust in bakertes, etc. 

EXPOSURE TO SILICA Dust WITHOUT THE OCCUR- 
RENCE OF SILicosis, by P. Heffernan, Jowrnal of In- 
dustrial Hygiene, v 8, 481, 1926. 

“Action of Inorganic Dusts. There are enormous 
differences in the effects produced in the lungs by 
the inhalation of different forms of inorganic dust. 
Some are, of course, protoplasmic poisons, e¢.g., lead, 
arsenic, antimony. Others, like the dust from soft 
coal, infiltrate the lung tissue without causing much 
inconvenience Or Many symptoms of disease. The dust 
of chalk, oolite, gypsum, marble, limestone, and the 
calcareous groups, is Comparatively harmless. When 
signs of pulmonary dust fibrosis occur in lime- 
stone workers it will invariably be found that there 
are veins of silica rock, e.g., chert, flint, etc., embedded 
through the limestone. Miners in anthracite and hard 
coal, working on the coal face, develop in time a mod- 
crate miner's asthma; and here again it appears to be 
the free silica contained in the rock overlying or sur- 
rounding the hard coal seams, rather than the coal 
dust, which is the causative agent. 

Argillaceous rocks, aluminates, such as those of 
Portland cement; hematite and other iron ores: clay, 
/oam and soil dusts are in themselves harmless. They 
may, of course, contain dangerous micro-organisms. 
The dust from carborundum and emery wheels used in 
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the cutlery trade is far less injurious than that thrown 
oft from sandstone wheels. 

Certain inorganic dusts, when inhaled, have peculiar 
effects which may be briefly referred to. The dust pro- 
duced in grinding basic slag, for the production of 
fertilizer, is, according to Oliver, capable of setting 
up very severe pulmonary discase of the type of acute 
croupous pneumonia. The dust of red oxide of tron, 
used by glass polishers, and of hematite, when inhaled, 
may produce a permanent brick red pigmentation of 
the lungs without any corresponding impairment of 
health. | 

Finally, there is reason to believe that the 
relative immunity of the Derbyshire silica brickmakers 
from silicosis is really duc, not to the shape of the 
silica particles, but to the fact that the material used ts 
not pure silica, but a mixture of about 84% silica and 
16% clay and earth, with some organic matter. It 
would appear that the presence of these latter materials 
in some way inhibits the action of the silica dust. . . 

PNEUMONOKONIOSIS IN ITS CLINICAL ASPECTS AND 
Its SIGNIFICANCE AS AN INDUSTRIAL DISEASE, by W. 
Brednow. K/in. W chnschr. 9, 1363, 1930. Abstract 
Journal of Industrial Hygiene, v 14, 66, 1932. 

A review and discussion provoked by the recent Ger- 
man ordinance which offers compensation for severe 
cases of pncumonokoniosis. Interested readers are re- 
ferred to the abstract. 

PULMONARY ASBESTOSIS COMPLICATED BY PUL- 
MONARY TUBERCULOSIS, by W. B. Wood and S. R. 
Gloyne. Lancet 2,954, 1931. Abstract Journal of In- 
dustrial Hygiene, v 14, 66, 1932. 

The point under discussion is whether asbestosis pre- 
disposes to pulmonary tuberculosis in the same way 
that does silicosis. Information is given concerning a 
total of 57 cases of asbestosis, 12 of which showed evi- 
dence of tuberculosis. 

DANGER TO HEALTH FROM GRINDSTONE Dust 
WITH SPECIAL REFERENCE TO ARTIFICIAL STONES AND 
SILIcosis. Menslage. Zentralbl. f. Gewerbehyg. 
N.S. v 8, 123, 1931. Abstract in Jowrnal of Industrial 
Hygiene, v 14, 67, 1932. 

The value of this article, which was written by an 
engineer, lies in the analysis he gives of artificial grind- 
stones. Such chemical analyses are difficult and ex- 
pensive. 

STUDIES ON EXPERIMENTAL PNEUMONOKONIOSIS, 
VI. INHALATION OF AssBEsTos Dust, by L. U. Gard- 
ner and D. E. Cummings. Journal of Industrial 
Hygiene, v 13, 65 and 97, 1931. 

An extensive article, dealing with experimental 
work on pneumonokoniosis produced by ashestos. 

PNEUMONOKONIOSIS, by J. W. Gullikson, North- 
western Medicine, v 31, 84, 1932. 


PULMONARY AsBFSTOSIS, by E. Beintkei. Arch. f. 


é 





Gewerbe path. u Gewerbehyg. Bull. Hyg. 6: 862, 1931. 
Asbestos. | 
ASBESTOS—-AND PULMONARY ASBESTOSIS, by V. 

Dhers, Med. dv travail. 

1930, pp. 147 and 187 respectively. 

Journal of Industrial Hygiene, 
Ashestos. 

RECENT VIEW ON PNEUMONOCONIOSIS, by E. L. 
Collis, Proc. Royal Society of Medicine. March, LOS, 
v 24, p 531. Abstract Joarnal of Industrial Hygiene, 
v 8, 206, 1931. 

Prnenmoconiosis. 

A CASE OF PULMONARY AsBEsTOsIs, by H. E. Seiler 
and M. D. Gilmour. British Medical Journal, Jane 
27, 1931, p 1112. Abstract Journal of Industrial 
Hygiene, v 13, 241, 1931. 

Asbestos, 

PULMONARY ASBESTOSIS: Il. INCLUDING THE RE- 
PORT OF A PuRE Case, by K. M. Lynch and W. A. 
Smith. Abstract 
Journal of Industrial Hygiene, v 13, 241, 1931. 

Asbestos. 

PULMONARY ASBESTOSIS IN ITS CLINICAL ASPECTS, 


July, 1930, and September, 
Abstracted in 
March, 1931, page 49. 


Am. Rev. Tuberc.. v 23, 643, 1931. 


by Sir Thomas Oliver, Jowrnal of Industrial Hygiene, 
v 9, 483, 1927. 

An extensive discussion of the result of exposure to 
ashe SOS, 

THE RADIOGRAPHIC PICTURE IN CHALICOSIS AND 
Its DIFFERENTIAL DIAGNOSIS FROM OTHER AFFEC- 
TIONS OF THE LUNGs, by P. F. Meller, Acta. radzol., v 
8, 193, 1927. | 
v 10, 43, 1928. 


“The author describes the radiological changes in 
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chalicotic — lungs—"poree lain workers’ lungs—and 
points out that the changes from the moment the con- 
dition has reached a certain stage of development, are 
of a kind and character that will always make it pos- 
sible to make the correct diagnosis, provided one pos- 
At the same 


by juxtaposing radiograms of chali- 


sesses a flawless radiogram of the case. 
time, he shows 
cotic lungs to pictures representing certain forms of 
tuberculosis and other pathological lung conditions, 
notably lymphogenous carcinomatosis and syphilis of 
the lungs—that the differential diagnosis from those 
other conditions cu be difficult; he points out what 
changes are characteristic of one or another of these 
conditions; and he lays stress on the important role of 
the clinical findings and the anamncsis as aids to a cor- 
rect interpretation of such cases. 

The text is followed by a series of 20 excellent 
radiograms showing second and third stage chalicosis; 
pulmonary and miliary tuberculosis; granite cutters’ 
chalicotic and anthracotic lungs complicated with tu- 
berculosis; and other conditions which might be con- 


fused with second or third stage pneumonokoniosis. 
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POISONING FROM SODIUM EFLUOSILICATE. | F de med. 
108: 885—7, October 30, 1931. 
Sodium fluosiicate. 


de Bordeaux. 
STUDIES ON ToxXIciry OF SODIUM FLUOSILICATE. 
]. Pharmacology and Exper. Therap. 34, 179-186, Oc- 
tober, 1908. 
Sodium fluosiicate. 


Clinical Research In State 
Compensation Bureaus 


By LEoro_p BRAHDy, M.D. 
New York City 


S IN ALL fields of medical practice, the state 
medical examiner is faced with many unsolved 
problems which diminish his efficiency. Some 

of these problems are peculiar to industrial medicine, 
and only of secondary interest to the general profes- 
sion. These problems will be solved either by the slow 
accumulation of experience or by research. Experience 
may be called unconscious research. It is slow, dif- 
ficult to formulate and to pass on to others. An ob- 
serving physician, who has handled compensation 
cases Many years, May come to important conclusions 
regarding certain types of cases. Unless the cases are 
collected, described and tabulated and the conclusions 
formulated, his knowledge remains esoteric and of 
little use to the profession and therefore of no value 
to the public. An example of a problem in large meas- 
ure peculiar to industrial medicine is that of basing 
diagnosis, as far as possible, on objective signs rather 
than on subjective symptoms. 

Objective signs are desirable in order to establish 
a case judicially, to detect malingering and exaggera- 
tion and to avoid the erroneous diagnosis of malinger- 
ing. The most important cases (numerically) in 
which objective standards are needed are back sprains 
and the sequelae of brain concussion. Scattered 
through the medical literature are many notes of ob- 
jective signs in various conditions. Not many of 
these signs have been studied in any long series of 
cases and their reliability is therefore unknown. Few 
places have the clinical material which permits such 
studies to be carried out. The Compensation Bureau 
is one of these few places. 

A second subject which must be studied by those in- 
terested in industrial medicine ts the relation of trauma 
and disease. On this aspect of etiology, little reliance 
can be placed on the opinion of the general profes- 
sion. As long as the question of etiology does not 
change the therapeutic indications, the clinician has 
only a secondary interest in it. Perhaps the most im- 
portant subject for study is the comparison of end re- 
sults obtained by different therapeutic methods. The 
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reports of the Bureau's medical staff should be the 
most important factor in the popularization of efficient 
therapeutic and diagnostic methods. Only a staff ex- 
amining large numbers of cases treated by different 
physicians and hospitals can possibly do this work. 
The staff of the Compensation Bureau are uniquely 
situated, in that hundreds of cases come before them 
for examination. What is even more important than 
the vastness of the material is that these patients arc 
reexamined at intervals until the condition has reached 
permanency. If occasionally there is an important 
error in deciding that a condition is permanent, cither 
the insurance carrier or the claimant will request re- 
examination. The chicf obstacle to follow-up work 
in hospitals or in private practice is that if the patient 
improves or imagines there is no change, he sees no 
object in returning for examination. If his condition 
becomes worse he often goes to another physician. 
Thus, because of self-interest of either claimant or 
carrier, the staff of the Compensation Bureau has an 
unusual advantage over other follow-up clinics. The 
failure properly to utilize this material to advance 
therapeutic methods is a serious loss to many injured 
workers, and to the insurance companies as well as to 
the general public. 


HE END results of industrial disease and injury 

must be studied in order to perfect the science of 
prognosis. Prognosis is an empirical science founded 
on the experience of physicians as given in text-books 
and technical journals. The information needed is 
scattered through the medical literature, and a paticnt 
reading of many articles is required before coming to 
any conclusion. Often enough the conclusion is not 
clear cut, and the physician is forced to rely mainly 
on his own personal experience. A study of the litera- 
ture combined with detailed recording of our own 
cases will give definite conclusions invaluable for the 
proper functioning of our department. 

Another subject which requires extensive study is 
that of schedule loss. How much of any industrial 
handicap has a worker with his left elbow ankylosed 
at right angles? or showing a loss of flexion of all five 
toes? or a complete tear of the acromio-clavicular liga- 
ment? We answer these questions as best we can 
every day. A number of detailed studies will aid ma- 
tertally in more equitable administration of the law. 


LINICAL research pre-supposes thorough exam- 
inations with detailed records of the routine work 

of the department. It necessitates that members of the 
department who desire to do research work be given 
the time and the facilities to carry it out. It is not a 
pastime for the benefit of the research worker. It 
cannot be done by a tired physician in odd moments. 
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It is an arduous time-consuming task of great benefit 
to the injured worker. Clinical research is impossible 
unless the routine work of the department is efficiently 
done and conscientiously recorded. The routine work 
of the department cannot be efficiently done without 
clinical research. We may learn from the experience 
of hospitals that the character of the clinical work ts 
always best in those places where clinical research ts 
being actively pursued. The opportunity to do re- 
search work will attract men of ability to do the daily 


routine. 


N SUMMARY: 


medical problems, which handicap the work of the 


There are a number of unsolved 
medical examiner. Research in these problems will 
aid the administration of the compensation law and 
It will be 
of great benefit to the claimant, the insurance com- 


will improve the treatment of claimants. 
panics and to the public. It is not likely that others 
will do the necessary research work. The Compensa- 
tion Bureau has a unique opportunity in that it has 
the material and a staff acquainted with the problems. 
with efficient 


Clinical research ts interdependent 


routine work. 


Future of Medical Practice 


HE QUESTION of what the future holds in 
store for medical practice looms large and fore- 
boding in the minds of many of us. When the 

depression is over will practice retain its present char- 
acteristics and methods and will it regain its normal 
proportions, permitting doctors to gain a livelihood? 
Or will it emerge so distorted and misshapen, so tn- 
fused with commercialism as to become a profitable 
enterprise for the promoter and barely a bread and 
butter proposition for the doctor? A change 1n 
the form of medical practice so that it emphasizes the 
preventive over curative medicine will ultimately place 


‘medicine in its true position as guardian of the public 


health and fix the doctor in an unassailable position. 
Whether the present generation of doctors is to gain 
from the change in form of medical practice that 1s 
imminent, will be determined largely by the rapidity 
with which the practice of preventive medicine 1s 
adopted. Until it is realized that in this method lies 
the opportunity for better service to and closer rela- 
tionship with patients, a more cven distribution and 
a decrease in medical costs to the patient, a steadier, 
improved and more dependable income to the doctor, 
and the elimination of the tendency of lay promoters 
to cut themselves in on profits, medical practice will 
continue to be the uncertain feast and famine profes- 
sion that it now is.”’—Editorial, Bulletin of the Wayne 


County Medical Society. 
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during the present business de- 


management, 


pression, has directed much 
attention to reducing operating costs. Every item of 
the budget has been subjected to careful scrutiny and 
then pared down in an effort to bring about a balance. 

There is one item of the budget, however, which not 
only has been too tough for the paring knife, but has 
actually increased and progressively so for many years 
past. This item is the cost of industrial injuries and 
occupational diseases. 

The fact that during the present depression there 
has been a reduction in the number of employees, a 
reduction in man hours, a reduction in the total num- 
ber of accidents and diseases, and a reduction in the 
size of the premium checks paid to the state industrial 
commission, may deceive one into believing that medt- 
cal costs have actually decreased. A more careful 
study of the subject will reveal that medical costs have 
either relatively remained the same, or, what 1s more 
likely, have proportionately increased. During the 
past year, in Ohio, there has been a general increase 
in base rates amounting to 10. 

An examination of the settlement sheets received 
from the State Industrial Commission will tell the 
story. These settlement sheets are the final chapter in 
the story and will disclose whether or not medical 
costs have relatively changed. Not only has there 
been a general increase in base rates, but it 1s reason- 
able also to expect them to continue to increase until 
adequate measures are taken to control them. 

There are several reasons why base rates have in- 
creased. The Ohio Industrial Commission recently 
pointed out that it was necessary to increase base rates 
because of increased cost of treatment for industrial 
injuries, an increase in the number of claims, a decrease 
in payrolls, and liberalization of the compensation act. 
These, then, are the principal reasons why base rates 


have increased. 


EDICAL costs are direct and indirect costs. The 

direct costs are tangible and consist of money 
paid out for compensation, extra awards for partial 
and permanent total disability, extra awards where 
there has been a specific violation of the state safety 
code, fees paid for death awards, fees paid to phy- 
sicians and specialists, and for hospitals, laboratories, 
These are the 
direct costs, and represent in the aggregate an expendi- 


morticians. nurses and ambulance use. 


ture of approximately $15,000,000 
from Ohio's industries. There are 
no available figures for the direct 
costs of industries which elect to carry their own liabil- 
ity, but it may be estimated at about $5,000,000 annu- 
ally. This is $20,000,000 in cold cash, each year, out of 
industry for something that could be materially re- 
duced if attacked in the proper manner. 

Even if industry is content with the present direct 
costs, and it probably is not, industry should realize 
that the direct costs do not represent the entire costs, 
of injuries and diseases. There is the item of indirect 
costs which should not be ignored because it is esti- 
mated to be from four to five times as great as the 
direct costs. If one wants a true picture of the total 
medical costs in his plant he should take the direct 
costs and multiply by four and then add to the direct 
costs. If this doesn’t make one sit up with both eyes 
open, it’s hard to say what will impress him. It ts 
realized that indirect costs are intangible and diff- 
cult to measure accurately in dollars and cents without 
a costly accounting system. These costs include such 
items as the loss in production because of the absence 
of a skillful operator, the loss in production and in 
increased waste by a less skillful worker who tempora- 
rily takes the injured employee's job. This may de- 
lay the filling of orders and perhaps be the basis for 
cancellation of orders. Often when one department 
falls behind on its production schedule, other depart- 
ments are held up, and the cost is enormous. Not in- 
frequently expensive machinery and equipment are 
damaged at the time of the accident. Then there is a 
loss of production by all of the employees in the 
department in which the accident occurred; through 
sympathy or curiosity they leave their work or other- 
wise waste considerable time in discussing the event. 
The injured employee loses the first week's wage and 
one third of his weekly wage thereafter until he again 
resumes his job. Besides the wage loss, there is the 
pain and suffering which cannot be measured in dollars 
and cents. 


VERY important item of medical costs which 
does not appear on the balance sheets and which 

too frequently is overlooked is the cost of minor in- 
juries. Because an employee receiving a minor injury 
does not leave his job, does not mean that there is no 
cost attached to this injury. As a matter of fact the 
cost of such injuries lies in the loss of efficiency until 
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the wound has healed, which usually takes several 
days. When it is realized that trivial injuries greatly 
outnumber the more serious lost-time injuries by from 
100 to 200 to one, it can be seen that cost of trivial 
injuries in the aggregate is indeed great. Furthermore 
it is the minor injurics which are most apt to be 
neglected and thus are the greatest sources of infec- 
tions. There are many industrial managers who can 
recall an experience where a minor injury became in- 
fected and the end result was that the case cost many 
thousands of dollars. Minor injuries contribute most 
to both the direct and indirect medical costs in in- 
dustry. 

A few industrics have reduced both the frequency 
and severity rates of accidents and diseases. This re- 
duction was not just a happens so, but the result of an 
intelligent preventive program. In spite of the fact 
that these plants have succeeded in reducing their 
rates and enjoy a credit on their settlement sheets, 
there has not been a sufficient number of them to affect 
the trend of base rates for their classification. Credit 
on the settlement shects is made possible by the merit- 
rating system. By the way, the merit-rating system 
should be a great encouragement to industry to reduce 
its accidents, because it is possible to receive a credit 
equal to 50% of the base rate for the classification. 
On the other hand plants having a bad experience are 
penalized, and this penalty is limited only by the ex- 
tent of the bad experience. The fairness of this merit- 
rating system strongly recommends it. 

Industries desiring to reduce the costs of injuries 
and diseases can only do so by an intelligent preventive 
program. Merely to issue orders that accidents must 
be prevented, without knowing just how these orders 
are going to be carried out, will get but little or no 
results. There must be a new and correct perspective 
of all factors, every one of them, concerned in the 
causes of accidents and occupational diseases. Any 
preventive program not including all these factors will 
be a failure. The outstanding reason for unsuccessful 
safety work lies in the fact that most attention is di- 
rected toward safeguarding, while the other, and most 
frequent causes of accidents, receive little or no con- 
sideration. 

It is not the intention to minimize the value of safe- 
guards or safety equipment; indeed they are very im- 
portant and always will be. Safeguarding is a phase 
of safety work which has received most attention be- 
cause it is something that no one can fail to see is 
necessary. Furthermore it is obligatory to comply 
with the state safety code. Guarding wheels, gears, 
belts and all types of machinery does not complete the 
task of safeguarding. There are certain manufactur- 
ing processes which require either goggles, respirators, 
helmets, shoes, gloves, leggings or other safety de- 
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vices made for the protection of workers. Other haz- 
ards are found in the construction of the factory build- 
ing, the floors, stairways, iadders, natural and artificial 
illumination, natural artificial ventilation, ex- 
posures to excessive heat or cold, wet processes, dust, 


and 


fumes, gases, toxic substances, inadequate personal 
service facilities, poor plant housckeeping, and in 
wornout or broken tools. All these things contribute 
cither directly or indirectly to causes of injury or occu- 
pational diseases and can be climinated or minimized 
by mechanical means. 

Now when these hazards have been corrected there 
will still occur accidents and many of them. It is con- 
scrvatively estimated that only about 25% of present- 
day injuries can be charged to the absence of safe- 
guards. This means that 75% of the accidents are 
due to other causes. These causes are attributed to 
“the human element.” 

The human element as a cause of injuries is a prob- 
lem of great magnitude—a complex problem, indeed, 
ind one that cannot be solved by mechanical means. 
The proper approach to this problem lies in the proper 
placement of workers in respect to their physical and 
mental fitness for the job and in the training and ex- 
All the diversified 
characteristics of workers are concerned. 


perience they have with the job. 
The com- 
plexity of human nature is such that a well-planned 
educational program, continuously carried on, is the 
only means by which the human causes of accidents 
can be brought under control. 

Most plants are too small to employ a full-time 
safety director who can successfully cope with their 
problems, but they can obtain satisfactory results by 
using members of their own organization. The suc- 
cess of the venture will depend largely upon the selec- 
tion of the persons to whom this work is delegated. 

Experience has shown that the plant safety organiza- 
tion is most effective when composed of the chief 
executive, superintendents, foremen and an industrial 


physician, the latter in an advisory capacity. 


The first and most important function of this safety 
organization is to educate itself respecting all the 
hazards in the plant, both mechanical and human, and 
to do so before attempting to outline any program. 
It will take time to study these things, but it will be 
time well spent. 


HE VALUE of medical science in a preventive 
program is not as well understood as it should be. 
Unfortunately many industries look upon a physician 
as someone to treat injuries; otherwise he ts not con- 
sidered in the industrial picture. 
As a matter of fact an industrial physician is a very 
valuable adjunct to any safety organization. Because 
of his training he possesses information relative to 
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the human causes of accidents which factory workers 
do not have. Industrial medicine has, during the past 
few years, developed into a specialty, as much so as 
other specialities of the medical profession, and is so 
recognized by the profession. The practice of indus- 
trial medicine differs essentially from other branches of 
medicine. It is much broader in scope than is gener- 
ally realized. Traumatic surgery, for example, is per- 


formed not only to save a life, but also to rehabilitate 


industrial cripples so that they can resume a gainful 
occupation and thus prevent them and their depend- 
ents becoming a burden upon society. The recognition, 
treatment and prevention of occupational diseases is 
a noteworthy accomplishment of medical science. The 
Opportunity to practice preventive medicine is nowhere 
sO great as it is in industry. Any industrial efficiency 
scheme which does not consider the health of the 
workers is only partly successful. Absenteeism on 
account of sickness has, in certain instances, been re- 
duced 65%. This is not all, for it does not take into 
consideration the relief given for minor complaints 
which usually are not severe enough to cause absen- 
About 85°; of human ills fall in this class 
and thus play a big part in the loss of efficiency. Sick- 
ness is more and more receiving attention, and well it 


tecism. 


should because sickness causes from five to Z0 times 
All human 


ills, be they injuries or sickness, are of vital economic 


as much absenteeism as do accidents. 
interest. In the State of Ohio alone they are costing 
industries something like $100,000,000 annually. 
This a big field for the industrial physician. 

Aside from treatment of injuries and sickness, but 
intimately connected with them, are many things with 
which the industrial physician is concerned. 

Of considerable importance in this respect is the 
safety propaganda which is extended to the employees 
while they are being treated. This time is the most 
impressive time for making employees safety-minded. 
Also at such times there is an excellent opportunity to 
improve or maintain friendly relations between em- 
ployer and employee. In controversial cases the phy- 
sician 1s often the best mediator. To differentiate be- 
tween, or rather determine the merit of, certain claims 
which are border-line cases between industrial and non- 
industrial origin is of equal importance to both em- 
ployer and employee. Proper work of industrial cases 
is a necessary detail of industrial medical work. The 
physician in industry is familiar with the functions of 
the State Industrial Commission and knows best how 
to present to them all facts concerning the cause, na- 
ture and progress of the case, thus enabling the com- 
mission to make fair disposal of the claims. 

Many large industries have installed full-time medi- 
cal departments, equipped with qualified medical per- 
sonnel. These plants enjoy a material reduction in both 
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direct and indirect medical costs. The health of their 
employees is maintained at a high standard. These 
medical departments have proved to be sound business 
investments. This is evidenced by the fact that they are 
still retained, even during this period of business de- 
pression. Smaller industries, because of their fewer 
numbers of employees, cannot afford to maintain an 
claborate medical service, yet under the plan to be 
described, it is possible for them to have a very near 
approach to a full-time service and at a cost well within 
their means. 


N LARGE industrial cities there are many plants and 

a sufficient number of them to justify an industrial 
physician to devote his time exclusively to them. 

A physician undertaking work of this nature will 
find that the plants are widely scattered throughout the 
city, and for this reason it will be impractical to have 
an office or industrial hospital where patients can come 
for treatments. It is necessary, however, to have a 
central location, in charge of a secretary who will keep 
records and answer the telephone and locate the doctor 
promptly wherever he may be. The crux of the scheme 
is to treat the injured employees in the plant where 
the accident occured. As most injuries are of a minor 
nature, this work can well be carried on in the plant 
first aid room. There are several advantages. In the 
first place the doctor confines his practice exclusively 
to a number of industries, and he, therefore, has no 
outside interests. By his visits to the plants he 1s in 
close contact with all the medical problems in the 
plants, and this is a distinct advantage. He doesn't 
look upon the plant only as a source of injured pa- 
tients, but also as a source of other medical problems. 
An advantage to both employer and employee in treat- 
ing the employees in the plant lies in comfort to the 
patient. He is rendered first aid and made as comfort- 
able as possible until the arrival of the doctor. There 
is an element of time saved, as it takes time for an 
employee to travel some distance to a doctor’s ofhce, 
sometimes in inclement weather. There is also time 
saved from production, because if another employee 
takes an injured person to the doctor's office there then 
are two people away from their jobs. Thus much time 
is lost when the injured are not treated in the plant 
first aid room. Re-treatments made in the first aid 
room also save considerable time, for if the injury 1s 
of such a nature that the patient can continue on his 
job, or on another job, he is not called away from his 
work until the arrival of the doctor and then he is away 
for only a few minutes. If the injury is of such na- 
ture that the patient cannot work but can travel, he 
can report at the first aid room at a time specified by 
the doctor and there receive his re-treatments. If the 
injury is of such nature that the patient cannot travel, 
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then it will be necessary to give re-treatments in the 
home. Severe injuries, Or minor operations, are hos- 
pital cases and never should be attempted in the plant 
first aid room or doctor's office, except as to first aid 
measures. 

Short cuts in industrial surgery are not good prac- 
tice, and are just as dangerous for the patients as are 
unsafe practices in industrial processes. This latter 
statement deserves more than a passing thought. 
Severe injuries are hospital cases. In certain cases it 
is very important that the injured employee be made 
as comfortable as possible where he is until the arrival 
of the doctor who will prepare him for safe transporta- 
tion to the hospital. There are certain types of severe 
injuries where much time can be saved by sending the 
injured employee direct to the hospital and at the same 
time notifying the doctor so that he can go directly to 
the hospital instead of to the plant. These are details 
to be worked out between the doctor and the first aid 
attendant. The doctor should have connections with 
the Class “A” hospitals so that there will be no delays 
in emergencies. The advantage in selecting Class “‘A”’ 
hospitals lies in the fact that they have all the latest 
and best equipment, which cannot well be had in an 
office or a so-called industrial hospital. Class “A” 
hospitals, aside from their equipment, have trained 
personnel in charge. Then, too, on the staff there are 
specialists in every branch of medicine who are avail- 
able for consultation whenever necessary. A sct-up of 
this kind is the best possible and one that assures the 
patient, his family and the employer that the injured 
employee will receive the very best attention possible 
and that the period of disability will be held to the 
minimum. There can be no sound substitute for this 
kind of set-up, and the expense will be no greater 
than for any other method—most likely less. | 

In order to treat and re-treat minor injuries in the 
plant it is necessary to have a place, equipment and 
supplies for this work. In every plant a small room 
can be prepared. As this is only to be a first aid room, 
the cost of equipment and supplies will be nominal, 
and will prove to be a very wise investment. It has 
been stated that minor cuts, scratches and punctured 
wounds greatly outnumber all other injuries, and it is 
these injuries which are most frequently neglected and 
are the most frequent source of infections. What 
should have been only a trivial break in the skin be- 
comes a serious lost-time injury. One case of infection 
with its consequent permanent disability would have 
paid for the equipment and maintenance of the first 
aid department for many, many years. There is hardly 
an industry but what has had an experience of this na- 
ture, and perhaps is still paying for it. A great many 
plants do not have proper equipment nor a clean place 
where minor injuries can receive prompt and proper 
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treatment. Nor is there anyone in the organization 
who is responsible for this work. Where there 1s no 
means for rendering first aid, employees are not en- 
couraged to report their minor injuries; indeed the lack 
of equipment tends to discourage them. 

When industry fully realizes that minor injuries 
contribute largely to medical costs they will receive 
the attention they deserve. Every break in the skin, 
regardless of how trivial it may be, should be looked 
upon as a potential infection. This is much wiser than 
to wait until a case of infection develops. 

Plants employing a sufficient number of workers 
should place a nurse in charge of the first aid depart- 
ment. If the size of the force does not justify the 
employment of a nurse, someone can be selected from 
the organization, who, in addition to other duties, can 
be given charge of the first aid room. The person so 
sclected should be instructed in the fundamentals of 
first aid and its limitations by the plant doctor. With 
an arrangement of this kind all injuries will receive 
prompt and efficient attention, and everything will 
click in emergencies. With adequate medical service 
available there should be a rule, rigidly enforced, that 
every employee receiving even a minor injury must 
immediately report to the first aid department. If this 
is done, management will have a definite control of 
the entire situation and one that will be satisfactory. 
The whole set-up as here described is no technological 
dream, but is a practical set-up for controlling indus- 
trial medical costs and a scheme that actual experience 
has proved to be good business judgment. 

CONCLUSIONS: Industrial medical costs, during the 
past years have progressively increased, and it is rea- 
sonable to expect them to continue to increase until 
adequate measures are taken to control them. 

The failure to control medical costs is due to lack 
of a program which takes into consideration all the 
factors concerned in these costs. 

A preventive program, to be successful, must con- 
sider of equal importance the mechanical causes, the 
human causes and the physician who is especially ex- 
perienced in industrial medical problems. 

Minor injuries are the most frequent, being from 
100 to 200 to one serious injury. Minor injuries con- 
tribute most to direct and indirect medical costs. A 
proper appreciation of the value of an adequate set- 
up for the treatment of minor injuries is essential to 
any successful preventive program. 

Industries, which because of few employees, are not 
justified in installing a full-time medical service, can 
have a near approach to one by supporting an indus- 
trial physician who will give his undivided service to 
a group of them. 

With the set-up described, management will have a 
definite control over all its medical costs. 








Occupational Diseases 


—Medico-Legal As pects— 
IH]. Resumé of Occupational Disease Laws in the United States—Discussion of Their 
A pplication 
T WILL BE remembered, by reference to the pre- 
vious article (Industrial Medicine, December, 
1932), that the majority of forms of workmen's 


compensation acts fall into three classes: (1) laws 
which definitely include occupational diseases; (2) 
laws which do not specify coverage for occupational 
diseases but the wording of which is such as to allow 
legal interpretation to the effect that diseases arising 
out of and in the course of employment are compen- 
sable in the same manner as industrial accidents; and 
(3) laws which definitely exclude diseases except those 
which result from an accidental injury. 

lt is also possible to make another classification* 
based on provision for compensation for occupational 
disease as follows: 

1. States which have no compensation law of any 
kind—these include Arkansas, Florida, Mississippi, 
and South Carolina. 

2. States in which occupational diseases are ex- 
cluded from compensation, cither by the wording of 
the act or by court interpretation, or decisions—this 
Ala- 


bama. Alaska, Arizona, Colorado, Delaware, Georgia, 


category includes 34 states and one territory: 


Idaho, Indiana, Iowa, Kansas, Kentucky, Louisiana, 
Maine, Maryland, Michigan, Missouri, Montana, 
Nebraska, Nevada, New Hampshire, New Mexico, 
North Carolina, Oklahoma, Oregon, Pennsylvania, 
Rhode Island, South Dakota, Tennessee, Texas, Utah, 
Vermont, Virginia, Washington, West Virginia, and 
Wyoming. 

3. States and territories in which compensation has 
been specifically extended to include occupational dis- 
cases (with one exception, in which occupational dis- 
case is customarily included by court interpretation— 
Massachusetts). In four of these states (California, 
Connecticut, North Dakota, and Wisconsin) the Dis- 
trict of Columbia, the United States, the Philippine 
Islands, and Hawaii, occupational disease is included 
generally, but under varying conditions. In five states 
(Illinois, Minnesota, New Jersey, New York, and 
Ohio), and also Porto Rico, occupational disease is in- 
cluded under varying conditions of coverage by means 
of a schedule which lists the compensable occupational 
diseases. It is noteworthy that the schedules all differ. 
It should also be added that the Illinois list is excep- 
tional in its wording. 

* “Occupational Disease Legislation,” issued by the Committee on 


Research and Standards, American Public Health Assn., 450 Seventh 
Ave., New York City, 1931. 


Some states (California, Connecticut, lowa, Mas- 
sachusetts, Michigan, North Dakota, Ohio, Texas, 
West Virginia, and Wyoming) have acts originally 
open to interpretation either for or against the inclu- 
sion of occupational diseases. Conflicting court deci- 
sions have, therefore, resulted because of the indefinite 
wording which defines conditions under which injuries 
are compensable. These states have made decisions 
as follows: 

1. Iowa and Wyoming have altered the act specifi- 
cally to exclude occupational diseases. 

2. California, Connecticut, and Ohio, as well as the 
United States, have reworded the acts to include oc- 
cupational diseases definitely under certain conditions. 
Of especial interest is the wording of the laws of Cali- 
fornia and Connecticut regarding compensation of 
disease aggravated by injury. 

3. Massachusetts has established court precedents 
in certain cases entitling occupational disease to com- 
pensation, and the court has construed the words “per- 
sonal injuries’ to mean that diseases occurring under 
prescribed conditions are included. 

4. North Dakota has defined “injuries” to include 
occupational disease, although the commission has de- 
nicd many claims on the ground that they were for 
“disease, not injury.” 

5. West Virginia has made no definite settlement, 
although in practice occupational disease is not gen- 
erally compensated. 

6. Michigan and Texas have ruled out occupational 
diseases by court interpretation. 

Some states have a special provision for hernia in 
the workmen's compensation acts, while others have 
not. 

The states having special provision for hernia are: 
Alabama, Arizona, Colorado, Georgia, Idaho, Kansas, 
Kentucky, Missouri, Montana, New Mexico, North 
Carolina, Oklahoma, Oregon, Pennsylvania, Texas, 
Vermont, Virginia, Washington, West Virginia, Wyo- 
ming, Connecticut, Illinois, and New Jersey. 

The states which have no special provision for her- 
nia are: Alaska, Delaware, Indiana, Iowa, Louisiana, 
Maine, Maryland, Michigan, Nebraska, Nevada, New 
Hampshire, Rhode Island, South Dakota, Tennessee, 
Utah, California, District of Columbia, Hawaii, Mas- 
sachusetts, North Dakota, Philippines, U. S. civil em- 
ployees, U. S. longshoremen and harbor workers, Wis- 
consin, Minnesota, New York, Ohio, and Porto Rico. 
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The Schedule System 


IVE states, including Porto Rico, have definite 

schedules for the compensation of occupational dis- 
cases specifically mentioned. The following list shows 
the number of occupational diseases compensable: 


A rn ar 27 an 15 
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For purposes of comparison it is valuable to know 
the description of the disease and the description of 
the process involved, in the various states which have 
specific occupational disease schedules. (The name 
or description of the disease is followed by the descrip- 
tion of the process in parenthesis. ) 


INNESOTA: (1) Anthrax. (Handling of wool, 
hair, bristles, hides or skins. ) 
2. Lead poisoning or its sequelae. (Any process 
involving the use of lead, its preparations or com- 
pounds. ) 

3. Mercury poisoning or its sequelae. (Any process 
involving the use of mercury or its preparations or 
compounds. ) 

4. Phos phorus poisoning or ats sequelae. (Any 
process involving the use of phosphorus or its prep- 
arations or compounds. ) 

5. Arsenic poisoning or its sequelae. (Any process 
involving the use of arsenic or its preparations or com- 
pounds. ) 

6. Poisoning by wood alcohol. (Any process in- 
volving the use of wood alcohol or any preparation 
containing wood alcohol.) 

7. Poisoning by nitro- or amido-derivatives of ben- 
zene (dinitro-benzol, anilin, and others) or its Sse- 
quelae. (Any process involving the use of a nitro- or 
amido-derivatives of benzene or its preparations or 
compounds. ) 

8. Poisoning by carbon bisulphide or its sequelae. 
(Any process involving the use of carbon bisulphide 
or its preparations or compounds. ) 

9. Poisoning by nitrous fumes or its sequelae. (Any 
process in which nitrous fumes are evolved. ) 

10. Poisoning by nickel carbonyl or its sequelae. 
(Any process in which nickel carbonyl gas is evolved. ) 

11. Dope poisoning (poisoning by tetra-chlor-meth- 
ane or any substance used as or in conjunction with a 
solvent for acetate of cellulose) or its sequelae. (Any 
process involving the use of any substance used as or 
in conjunction with a solvent for acetate of cellulose. ) 

12. Poisoning by gonioma kamassi (African box- 
wood) or its sequelae. (Any process in the manufac- 
ture of articles from gonioma kamassi (African box- 
wood) .) 

13. Chrome ulceration or its sequelae. (Any proc- 


ess involving the use of chromic acid or bichromate of 
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wmmonium, potassium, or sodium or their prepara- 
tions. ) 

14. Epitheliomatous cancer or ulceration of the 
skin, or of the corneal surface of the eye, due to tar, 
pitch, bitumen, mineral oil or parafiin, or any com- 
pound, product or residue of any of these substances. 
(Handling or use of tar, pitch, bitumen, mineral oil, 
or any compound, product or residue of any of these 
substances. ) 

15. Glanders. (Care or handling of any equine 
animal or the carcass of any such animal.) 

16. Compressed air illness or its sequelae. 
process carried on in compressed air. ) 

17. Ankylostomiasis. ( Mining.) 

( Mining.) 

19. Subcutaneous cellulitis of the hand (beat hand). 
( Mining.) 

20. Subcutaneous cellulitis over the patella (miner's 
beat knee). (Mining.) 

21. Acute bursitis over the elbow (miner's beat 
clbow). (Mining.) 

22. Inflammation of the synovial lining of the wrist 
joint and tendon sheaths. (Mining.) 

23. Cataract in glass workers. 


(Any 


18. Miner's nystagmus. 


(Processes in the 
manufacture of glass, involving exposure to the glare 
of molten glass.) 


EW YORK: (1) Anthrax. (Handling of wool, 

hair, bristles, hides or skins.) 

2. Lead poisoning or its sequelae. (Any process 
involving the use of or direct contact with lead or its 
preparations or compounds. ) 

3. Zinc poisoning or its sequelae. (Any process in- 
volving the use of or direct contact with zinc or its 
preparations or compounds or alloys.) 

4. Mercury poisoning or its sequelae. (Any process 
involving the use of or direct contact with mercury or 
its preparations or compounds. ) 

5. Phosphorus poisoning or its sequelae. Any proc- 


_ eSs involving the use of or direct contact with phos- 


phorus or its preparations or compounds. 

6. Arsenic poisoning or its sequelae. (Any process 
involving the use of or direct contact with arsenic or its 
preparations or compounds. ) 

7. Poisonmg by wood alcohol. (Any process in- 
volving the use of wood alcohol or any preparation 
containing wood alcohol.) 

8. Poisoning by benzol or nitro-, hydro-, hydroxy- 
and amido-derivatives of benzene (dinitro-benzol, ani- 
lin, and others) or its sequelae. (Any process involv- 
ing the use of or direct contact with benzol or nitro-, 
hydro-, hydroxy-, or amido-derivatives of benzene or 
its preparations or compounds.) 

9. Poisoning by carbon bisulphide or its sequelae, 


or any sul phide. (Any process involving the use of 





or direct contact with carbon bisulphide or its prep- 
arations or compounds, or any sulphide.) 

10. Poisoning by nitrous fumes or its sequelae. 
(Any process in which nitrous fumes are evolved.) 

ll. Poisoning by nickel carbonyl or its sequelae. 
(Any process in which nickel carbonyl is evolved.) 

12. Dope poisoning (poisoning by tetra-chlor- 
methane or any substance used as or in conjunction 
with a solvent for acetate of cellulose or nitro cellu- 
lose) or its sequelae. (Any process involving the 
use of or direct contact with any substance used as or 
in conjunction with a solvent for acetate of cellulose 
or nitro cellulose.) 

13. Poisoning by formaldehyde and its prepara- 
lions. (Any process involving the use of or direct 
contact with formaldehyde and its preparations. ) 

14. Chrome ulceration or its sequelae or chrome 
poisoning. (Any process involving the use of or di- 
rect contact with chromic acid or bichromate of am- 
monium, potassium or sodium, or their preparations. ) 

15. Epitheliomatous cancer or ulceration of the skin 
or of the corneal surface of the eyes, due to tar, pitch, 
bitumen, mineral oil, or parafhin, or any compound, 
( Han- 
dling or use of tar, pitch, bitumen, mineral oil, or 
paraffin or any compound, product or residue of any 


product or residue of any of these substances. 


of these substances. ) 
16. Glanders,. 
animal or the carcass of any such animal.) 


(Care or handling of any equine 
17. Compressed air illness ov its sequelae. (Any 
process carried on in compressed air.) 

18. Mimers’ diseases, including only cellulitis, bur- 
sitis, ankylostomiasis, tenosynovitis and nystagmus. 
(Any process involving mining. ) 

19. Cataract in glassworkers. (Processes in the 
manufacture of glass involving exposure to the glare 
of molten glass. ) 

20. Radium poisoning or disability due to radio- 
active properties of substances or to Roentgen rays 
(x-rays). (Any process involving the use of or direct 
contact with radium or radio-active substance or the 
use of or direct exposure to Roentgen rays (x-rays) .) 

21. Methyl chloride poisoning. (Any process 1n- 
volving the use of or direct contact with methyl 
chloride or its preparations or compounds.) 

22. Carbon monoxide poisoning. (Any process in- 
volving direct exposure to carbon monoxide in build- 
ings, sheds or enclosed places.) 

23. Poisoning by sulphuric, hydrochloric or hydro- 
fluoric acid. (Any process involving the use of or di- 
rect contact with sulphuric, hydrochloric or hydro- 
fluoric acids or their fumes.) 

24. Res piratory, gastro-intestinal or physiological 
nerve and eye disorders due to contact with petroleum 
products and their fumes. (Any process involving the 
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use of or direct contact with petroleum or petroleum 
products and their fumes. ) 

25. Disability arising from blisters or abrasions. 
(Any process involving continuous friction, rubbing 
or vibration causing blisters or abrasions. ) 

26. Disability arising from bursitis or synovitis. 
(Any process involving continuous rubbing, pressure 
or vibration of the parts affected. ) 

27. Dermatitis (Venenata). (Any process involv- 
ing the use of or direct contact with acids, alkalies, 
acids or oils capable of causing dermatitis (ven- 
cnata).) 


HIO: (1) Anthrax. (Handling of wool, hair, 
bristles, hides and skins.) 

2. Glanders. (Care of any equine animal suffering 
from glanders; handling carcass of such animal.) 

3. Lead poisoning. (Any industrial process in- 
volving the use of lead or its preparations or com- 
pounds. ) 

4. Mercury potsoning. (Any industrial process in- 
volving the use of mercury or its preparations or com- 
pounds. ) 

5. Phosphorus poisoning. (Any industrial process 
involving the use of phosphorus or its preparations or 
compounds. ) 

6. Arsenic poisoning. (Any industrial process in- 
volving the use of arsenic or its preparations or com- 
pounds. ) 

7. Poisoning by benzol or by nitro- and amido- 
derivatives of benzol (dinitro-benzol, anilin and 
others). (Any industrial process involving the use 
of benzol or a nitro- or amido-derivative of benzol or 
its preparations or compounds. ) 

8. Poisoning by gasoline, benzine, naphtha, or other 
volatile petroleum products. (Any industrial process 
involving the use of gasoline, benzine, naphtha, or 
other volatile petroleum products.) 

9. Poisoning by carbon bisulphide. (Any indus- 
trial process involving the use of carbon bisulphide or 
its preparations or compounds. ) 

10. Poisoning by wood alcohol, (Any industrial 
process involving the use of wood alcohol or its prep- 
arations. ) 

11. Infection or inflammation of the skin on con- 
tuct surfaces due to oils, cutting compounds or lubri- 
cunts, dust, liquid, fumes, gases or vapors. (Any in- 
dustrial process involving the handling or use of oils, 
cutting compounds or lubricants, or involving contact 
with dust, liquids, fumes, gases or vapors.) 

12. Epithelioma cancer or ulceration of the skin or 
vf the corneal surface of the eye due to carbon, pitch, 
tur or tarry compounds. (Handling or industrial use 


of carbon, pitch, or tarry compounds. ) 
13. Compressed air illness. (Any industrial process 
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carried on in compressed air. ) 

14. Carbon dioxide poisoning. (Any process in- 
volving the evolution or resulting in the escape of car- 
bon dioxide. ) 

15. Brass or zine poisoning. (Any process involv- 
ing the manufacture, founding or refining of brass or 
the melting or smelting of zinc.) 

16. Manganese dioxide poisoning. (Any process 
involving the grinding or milling of manganese dioxide 
dust.) 

17. Radium poisoning. (Any industrial process in- 
volving the use of radium and other radio-active sub- 
stances in luminous paint.) 

18. Tenosynovitis and prepatellar bursitis.  (Pri- 
mary tenosynovitis characterized by a passive effusion 
or crepitus into the tendon sheath of the flexor or ex- 
tensor muscles of the hand due to frequently repetitive 
motions or vibrations, or prepatellar bursitis due to 
continued pressure. ) 


porre RICO: (1) Anthrax. (Handling of wool, 
hair, bristles, hides and skins.) 

2. Glanders. (Care of any equine animal suffering 
from glanders; handling carcass of such animal.) 

3. Lead poisoning. (Any industrial process involv- 
ing the use of lead or its preparations or compounds. ) 

4. Mercury poisoning. (Any industrial process in- 
volving the use of mercury or its preparations or com- 
pounds. ) 

5. Phosphorus poisoning. (Any industrial process 
involving the use of phosphorus or its preparation or 
compounds. ) 

6. Arsenic poisoning. (Any industrial process in- 
volving the use of arsenic or its preparations or com- 
pounds. ) 

7. Poisoning by benzol or by nitro- and amido- 
derivative of benzol or its preparations or compounds, 

8. Poisoning by gasoline, benzine, naphtha, or other 
volatile petroleum product. (Any industrial process 


involving the use of gasoline, benzine, naphtha Or - 


other volatile petroleum product.) 

9. Poisoning by carbon bisulphide. (Any industrial 
process involving the use of carbon bisulphide or its 
preparations or compounds. ) 

10. Poisoning by wood alcohol. (Any industrial 
process involving the use of wood alcohol or its prep- 
aration. ) 

11. Infection or inflammation of the skin on contact 
with compound cutting oils or lubricants, dust, liquids, 
fumes, gases, or vapors. (Any industrial process in- 
volving the handling or use of compound cutting oils 
or lubricants, or involving contact with liquids, fumes, 
gases, Or vapors. ) 

12. Ulceration of the skin or of the corneal surface 
of the eye due to carbon, pitch, tar, or tarry com pounds. 
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(Handling or use of carbon, pitch, or tarry com- 
pounds. ) 

13. Compressed air illness. (Any industrial process 
carried on in compressed air. ) 

14. Carbon dioxide poisoning. (Any process 1n- 
volving the evolution, or resulting in the escape, of 
carbon dioxide.) 

15. Brass or zine poisoning. (Any process involv- 
ing the manufacture, founding, or refining of brass or 
the melting or smelting of zinc.) 


N ILLINOIS, the occupational disease act is of such 

a different character from those of most states, that 
it is thought wise to quote from section 2: 

“Sec. 2. Processes and Employments Declared Speci- 
ally Dangerous—Clothing and Respirators to be Pro- 
vided. Every employer in this state engaged in the 
carrying on of any process of manufacture or labor in 
which sugar of lead, white lead, lead chromate, lith- 
arge, red lead, arsenate of lead, or Paris green are em- 
ployed, used or handled or the manufacture of brass 
or the smelting of lead or zinc which processes and 
employments are hereby declared to be specially 
dangerous to the health of the employees engaged in 
any process of manufacture or labor in which poison- 
ous chemicals, minerals or other substances are used 
or handled by the employees therein in harmful quan- 
tities or under harmful conditions, shall provide for 
and place at the disposal of the employees engaged in 
any such process or manufacture, and shall maintain 
in good condition and without cost to the employees, 
proper working clothing to be kept and used exclu- 
sively for such employees, while at work, and all em- 
ployees therein shall be required at all times while 
they are at work to use and wear such clothing; and in 
all processes of manufacture or labor referred to in 
this section which are unnecessarily productive of nox- 
ious Or poisonous dusts, adequate and approved respira- 
tors shall be furnished and maintained by the employer 
in good condition and without cost to the employees, 
and such employees shall use such respirators at all 
times while engaged in any work necessarily produc- 
tive of noxious or poisonous dusts.” 


[N NEW JERSEY there are a definition and schedule 
of occupational diseases which are covered by com- 
pensation; according to the Act: 

“Compensable occupational diseases shall not in- 
clude any other than those scheduled before and shall 
include those scheduled only when the exposure as 
stated in connection therewith has occurred during the 
employment and the disability has commenced within 
five months after the termination of such exposure: 
anthrax; benzene and its homologues, and all deriva- 
tives thereof; lead poisoning; wood alcohol poisoning; 





mercury poroning; Chrome potsoning; arsenic poison- 
ing; caisson disease; phosphorus poisoning; meso- 
thorium or radium necrosis.” 

For purposes of comparison, the following table 
shows the various occupational diseases scheduled in 
the compensation acts of different states. 

A brief analysis of the tabulated material will show 
one significant fact: the extreme variability in the dif- 
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provisions actual use or direct contact with the poison 
ous or injurious agents is made a condition of eligi- 
bility for compensation. 


Diseases Following Accidental Injuries 


HE TENDENCY to provide for the coverage of 
discases resulting from or aggravated by accidental 
injury is present in states which have scheduled laws 
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' Hlinois enumerates dangerous processes in which compensation is payable for disability or death by occupational disease. 


- Ohio, Minnesota, and New York specify the inclusion of anilin. 
(Ohio compensates for tenosynovitis and prepatellar bursitis due 


ferent schedules and the apparent non-conformity to 
a common standard. 

Another open question is presented in considering 
whether legitimate claims for occupational diseases 
scheduled in the states as noted may not be debarred 
from compensation because of the restrictions in the 


column giving description of processes; under such 


* New York and New Jersey compensate for ‘chrome poisoning.” 


to repetitive motion, vibration or pressure, 


and also those which have definitely excluded occupa- 
tional disease. 

The following states allow compensation for cases 
of disease caused by or resulting from accident or re- 
sulting from injury by accident: Alabama, Arizona, 
Alaska, Colorado, Delaware, Georgia, Idaho, Illinois,* 


* Also compensates occupational diseases specified in schedule. 
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Indiana, Iowa, Kansas, Kentucky,** Louisiana, Maine, 
Maryland, Michigan, Minnesota,* Missouri, Mon- 
tana, Nebraska, Nevada, New Hampshire, New Mex- 
ico, New York,* North Carolina, Oklahoma, Oregon, 
Pennsylvania, Rhode Island, South Dakota, Tennessee, 
Texas. Utah, Vermont, Virginia, Washington, Wyom- 
Ing. , 

The following states allow compensation for any 
personal injury proximately caused by and arising out 
of employment, or resulting from the nature of em- 
ployment, including diseases: California (x1), Con- 
necticut (x1), Hawai (x), Massachusetts (x), North 
Dakota (2), Wisconsin (x), U. S. Civil Employees 
(x), U. S. Longshoremen and Harbor Workers (x), 
District of Columbia (x). (New Jersey, Ohio, and 
Porto Rico make no mention of disease save for the 
New 


Jersey and Ohio, however, apparently compensate 


provisions for specified occupational diseases. 


diseases resulting from and aggravated by accidental 
injury. ) 

As an example of how many conditions or discases 
can come under such regulations, the experience of 
New York is cited, showing the following list of 
diseases or infections actually compensated cither as re- 
sulting from or aggravated by injury, as taken from 
New York State court decisions in compensation Cases 
from May, 1923, to August, 1929: 

Appendicitis; duodenal ulcer; inflammation of the 
intestines following CO poisoning; rupture of intes- 
tinal blood vessels; prolapse of uterus; hernia; diabetes 
both with and without gangrene; tuberculosis of supra- 
rcnals; kidney stone; nephritis; tuberculosis of bone; 
hemorrhoids; cirrhosis of liver due to lead poison- 
ing; mesentery thrombosis; sarcoma; inflammation of 
bone marrow; osteitis; osteomyelitis; bone abscess; 
osteo-arthritis; rheumatism; flat feet; insanity; epilepsy; 
hysterical blindness; corneal ulcer; cancer necessitat- 
ing removal of eye; paralysis of optic nerve; hydrocelc; 
tuberculosis of testicle; dilatation of the heart; angina 
pectoris; endocarditis; myocarditis; aneurysm; sclerosis, 
coronary artery; asthma; bronchitis; tubercular menin- 
gitis; brain tumor; paresis; general paralysis; apoplexy; 
blood clot on brain; traumatic neurosis; neurasthenia; 
paralysis from shock and fright (without injury) ; hys- 
teria from fright (without injury); shock from fright 
(without injury); anxiety psychosis; arteriosclerosis; 
multiple sclerosis; inflammation of labyrinth (ear); 
senile changes; cerebral meningitis; neuritis; Basedow’s 

** Kentucky specifically excludes aggravation of pre-existing dis- 


ease, and specifically includes injury due to inhalation of gases and 
mine smoke. 

x—Also compensates occupational disease. 

1—California and Connecticut provide that aggravation of pre- 
existing disease shall be compensable in proportion as it is attribut- 
able to an injury. Connecticut excepts certain diseases from com- 
pensation because of aggravation, however. 

2—North Dakota compensates but few diseases in practice, al- 
though the law includes diseases on the same basis as injury. 
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disease; sciatica; paralysis agitans; loss of vision (syph- 
ilitic); detachment of retina; ruptured blood vessel in 
eye; eye infections (from dust, foreign body), etc.; 
glaucoma; syphilis; cancer; tumor; lung edema; pneu- 
monia; empyema; pulmonary embolism; carbuncle; 


tetanus: erysipelas; blood poisoning; dermatitis. 


The Reporting of Occupational Diseases 


LTHOUGH many foreign countries have recog- 
nized the importance of making special provi- 
sions for the reporting of occupational diseases, most 
of the states in this country are backward in this re- 
spect. 
New 


York. and Ohio, physicians are required to report cer- 


In California, Minnesota, Massachusetts, 
tain cases of occupational discases to the Department 
of Labor, when such cases are seen and treated by 
these physicians. In Ohio there is no penalty for fail- 
ure to report occupational discases. In Ilinots and 
Connecticut, reports are required by the State Boards 
of Health similar to the reporting of infectious dis- 
cases. New Jersey and Wisconsin have no regulations 
for the reporting of occupational diseases. 

In most instances, the regulations are inoperative 
from a practical standpoint. 

Experiences have shown that there is considerable 
discrepancy between the actual reporting of occupa. 
tional discase cases, and the total number of common 
law actions, the latter far exceeding the former. This 
condition would appear to indicate that an exceedingly 
large number of cases of occupational diseases are 
never reported. 

Inadequate provision is also made for the occupa- 
tional disease reports reaching the hands of persons 
who are directly concerned with them and who can 
use them to good advantage. 


Physician and Teacher 

HE PHYSICIAN who believes that he is dis- 

charging his full duty when he cures or mitigates 

the distresscs of those who directly seek his aid 
does not have a full conception of his duties and re- 
sponsibilitics; he ultimately becomes a leader, molder 
of the nation’s thought and a teacher of those less well 
endowed and trained than himself. 

The teaching functions of the physician may be 
divided into three types: personal and individualized 
instruction of the members of his clientele and social 
group, given as the opportunity affords; group or 
mass instruction of laymen in his or other communi- 
tics or to general or special audiences; and instruction 
of the members of his own profession by means of 
lectures or demonstrations given at local, sectional or 
national medical meetings.—Editorial, Clinical Medi- 
cine and Surgery. 








Health Hazards and Insurance Carriers 
—Discussion of Importance, Ty pes, Investigations, and Cooperative Studv— 
by 


C. O. SAPPINGTON, M.D., Dr. P.H. 


ASUALTY and indemnity 
insurance companies have 
been vitally interested for 

many years in the evaluation and underwriting of in- 
dustrial risks involving accidental injuries. More re- 
cently great concern has been manifested in industrial 
problems having to do with exposure to health hazards. 
A portion of this increasing interest has been due to 
the passage of legislative compensatory measures de- 
signed to provide partial coverage of occupational dis- 
cases in some states and complete coverage in others. 

Although occupational diseases, in the few instances 
where it has been possible to compare them with in- 
jurics, cost very much less in the aggregate as far as 
compensation and medical care are concerned, never- 
theless large individual losses occur in some companies 
or to certain industries because of unforeseen circum- 
STANCES. 

Obviously the estimating and underwriting of in- 
dustrial health risks ts an economic consideration and 
when properly done can save money both to employee 
and employer; the by-products of such procedures may 
uncover new methods of protection, new information, 
and the uses and hazards of new and unfamiliar chem- 
ical compounds. 


Interest in Chemical Health Hazards 


TIS significant that a tabulation of the technical 

correspondence of the Industrial Health Division 
of the National Safety Council (during the four years 
of the existence of this division) indicated that ap- 
proximately 6007 of the letters gave consideration to 
the health hazards of a chemical nature. Of equal mo- 
ment are two publications of the Council, “Gases and 
Vapors,” in which there are over 100 chemical com- 
pounds mentioned as having more or less deleterious 
effects on the health of workers exposed to them; 
similarly over 100 chemical substances are mentioned 
in another publication entitled “Skin Affections,” as 
being skin irritants under certain circumstances of ex- 
posure. 

Casualty and indemnity companies have increasingly 
availed themselves of the advice and counsel of the In- 
dustrial Health Division of the National Safety Coun- 
cil, particularly with relationship to the estimation of 
the degree of health hazards associated with various 
manufacturing processes and substances or compounds, 
cither manufactured or used during such procedures. 
Perhaps it would be indicative of the trend in the 
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underwriting of health hazards 
to mention a partial list of the 
inquiries made by such com- 
panies; some of the titles apply to substances and some 
to processes, both of which are necessary to know 
before a proper evaluation of the health hazards can 
be made: 


Acrolein Heat exhaustion and _ heat 
Aniline dyes strokes 

Asphaltum paint Hydrofluoric acid 

Auramine Lead 

Benzol Lithopone 

Brass fumes Mercury 

Cadmium Methyl chloride 

Caisson work Metol 

Carbon disulphide Mica 


Carbon monoxide 
Carbon tetrachloride 
Chloride of lime 
Cosmetics 

Cyanogen gas 


Noises in boiler shops 
Paradichlorobenzene 
Petroleum products 
Phosphoric acid 

Pitch dust 


Dermatitis: Potassium cyanide 
Benzol Pyroxyline paints and chemi- 
Candy cals 
Food products Radium and thorium com- 
Fruit packing pounds 
Linseed oi! Silvering solutions 
Meat packing Sodium cyanide 
Oil Spray coating 
Packing plants Sulphur dioxide 
Red lead Sulphur dust 
Diphenyl Thorium and _ mesothorium 
Duco compounds 
Dust (granite workers) Tinning processes and tuber- 
Dust and silicosis culosis 


Emery grinding Tularemia 

Eye burns and electrical flashes Turpentine 

Formaldehyde Ursol 

Gases and vapors Woods (hemlock and birch) 


Industrial calcyanide X-ray apparatus 


Defining Hazards 


NE OF the chief difficulties besetting the casualty 
company of today is the lack of real actuarial ex- 
perience upon which to base the estimate of a health 
hazard. There are no comparable data available, such 
as we have in accident experience, and of course noth- 
ing which can approach the mortality experience of the 
life insurance companies. One of the reasons for this 
lack of evidence and experience is the inadequate sys- 
tem of reporting cases of industrial poisoning, because 
state departments of health or other agencies have not 
been able to inaugurate reporting systems which func- 
tion properly. There are a few exceptions to this state- 
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ment, but they are so small in number that no pos- 
sibility of a national experience and analysis is af- 
forded. Another cogent reason is the lack of interest 
on the part of manufacturers, or the fear that they 
would be exposed and penalized if such reports were 
made. 

The method of determining whether a hazard exists 
is of great importance. A number of procedures are 
necessary to make this determination: 

1. A complete study must first be made, relating to 
the chemical processes and substances involved in each 
industry concerned. 

2. Careful study should also be made of every em- 
ployee at time of employment, to determine his de- 
gree of susceptibility (if possible) to the hazards of the 
processes and compounds with which he will be con- 
cerned. 

3. To carry on the determination, a continued study 
of the adjustment of each worker to the health hazards 
of his work must be made during the course of his em- 
ployment. 

To ascertain the degree of the hazards of the proc- 
esses and compounds, the following questions must 
also be answered. 

1. Are the products which are being used capable 
of giving off dust, and what is the nature of it? 

2. Will the compounds or processes give off in- 
jurious gases and the amounts involved? 

3. A similar question is asked in regard to fumes. 

i. Are there also liquids being used which might 
have an injurious effect on health? 

5. Are processes and substances such that they may 
be easily controlled and protection provided for ex- 
posed employees? 

A consideration of how injurious effects are pro- 
duced is of great importance. Such effects can roughly 
be divided into systemic effects and local effects. Sys- 
temic effects may be produced in three ways or by three 
different routes as follows: 

Ll. Injurtous chemical compounds may be absorbed 
through the skin. 

2. Perhaps the most important route by which 
poisons get into the body is by way of the respiratory 
tract—through the nose and mouth—being inhaled 
into the lungs and thereby getting directly into the 
blood. This involves dusts, gases, vapors, fumes, and 
any kind of material which can be breathed into the 
lungs. 

3. Injurious substances may also enter the digestive 
system, which is probably the least important of all 
routes of entrance. A number of poisonous chemicals, 
however, may enter the human body either on articles 
which are put into the mouth or with the food or in 
liquids which are consumed. 


Briefly, local ettects consist of skin irritations which 
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are by far the most common in occurrence; eye injurics; 
and burns. 

Industrial skin affections occupy first place as report- 
able occupational disease and they are to be found 
widely distributed in the various types of manufactur- 
ing. The hands and arms are most liable to be af- 
fected. Skin affections are subject to great variation be- 
cause of many complex factors. There are all degrees 
The 


first step for the prevention and treatment of skin dis- 


of severity, including the possibility of death. 


ease in industrial health hazard work is detection. 
This may be hastened (in addition to the work of 
clinics and physicians) through a campaign of educa- 
tion among workers in operations where such hazards 
exist. The second step in prevention lies in the careful 
study to ascertain the exact cause or combination of 
causes. The third natural step is the exact analysis 
of the case, and putting into practical application the 
control methods which suggest themselves as the re- 
sults of this analysis. 

Of special interest to many insurance Companies arc 
the eye injuries which result from contact with irrita- 
tive chemicals. Not only do such injuries occur by di- 
rect contact of these substances with the eye, but also 
in cases of systemic poisoning, such as arsenic, carbon 
A number of bulletins and 


codes have been issued concerning the protection of 


disulphide, and aniline. 


the head and eyes of industrial workers, and these sug- 
gestions and recommendations apply to employees 
The 
best first aid treatment for acid and alkali burns of the 


eye is flushing with running water; the injured person 


working with injurious chemicals or processes. 


should then receive immediate medical attention, so as 
to minimize the possibility of loss of vision which may 
follow. 

Another important injury of local type is a chemical 
“burn” of the skin. Protective measures here consist 
largely of special types of clothing, gloves, head and 
face coverings, and others which will suggest them- 
selves in special processes. A generally accepted 
method in the treatment of chemical “burns” has been 
that of neutralization; recent research, however, proves 
that the free use of water as a first aid measure, fol- 
lowed by secondary neutralization and medical atten- 
tion as soon as available, is far superior to the practice 
of using neutralizing agents first. As in the case of 
eye injuries, a thorough flushing with running water 
thoroughly cleanses the wound, dilutes the effect of 
the offending chemical and lessens its toxic effects. In 
general, it may be said that whatever damage is done 
through chemical “burns” is practically instantancous. 
When other remedies than flushing are sought, time is 
lost, and this is of great importance to the injured 
person. It should be remembered that chemical 
“burns” differ from heat burns in that the latter may 
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be somewhat controlled by the heat becoming less or _ ployment physical examination and periodic special ex- 


the person withdrawing from the heated object, the 
destruction of tissue thus ceasing; with chemicals, how- 
ever, the “burn” will continue as long as the agent 1s 
present in sufficient concentration to destroy tissue. 
Absorption must also be considered in the treatment 
of chemical injuries, since it may take place rather 
rapidly under certain conditions and even cause death 
in certain instances. 

What can be done to improve the accuracy of the 
estimation of the degree of industrial health hazards, 
previous to underwriting them for various industries? 


Industry's Cooperation 


()! PRIMARY importance is the improvement of 

the methods of gathering experience and com- 
piling statistics relative to causes of health injury. In 
this relationship, casualty and indemnity companies 
should do everything possible to encourage the cooper- 
ation of industry in reporting cases of poisoning, not 
alone to the state departments where such reporting 1s 
required, but to the insurance companies carrying the 
risk. It is only by this means that sufficient data will 
be finally collected upon which to base an estimate of 
the degree and severity of the hazard involved. In- 
dustry should be encouraged by casualty and indemnity 
groups to report cases regularly; underwriters should 
also prevail upon industrial groups to provide the 
proper protection for employees and instruct workmen 
in the principles of prevention. If the great national 
safety movement has taught us anything worthwhile, it 
has shown at least to progressive and far-seeing manu- 
facturers that it is far better to prevent accidents and 
occupational disease than to wait until after they occur 
and then pay a great many more times the indemnity 
than proper and adequate protection would have cost 
in the first place. 

Certainly casualty and indemnity organizations 
should have an active interest in methods of protection 
against industrial health hazards and should study 
these with a view of getting those acknowledged to be 
adequate, adopted and adapted by industry; and they 
should also be foremost in the field of inventing and 
devising new methods of protection. This principle 
certainly has great economic justification. This con- 
ception applies to proper protective equipment, and ex- 
tends to the revision of processes and the substitution 
of less injurious or noninjurious compounds for those 
which are known to be health-hazardous in type. 

It is highly significant that most casualty and in- 
demnity groups have been more interested apparently 
in methods of treatment of occupational disease than 
they have in methods of prevention; they have not 
made efficient use of medical supervisory measures 
which would help to minimize risks, such as the em- 


aminations for workers exposed to known hazards. 
This is a study in itself and eventually must become a 
part of the preventive plan of those groups which seek 
to successfully underwrite industrial health hazards. 

The necessity for study and planning is obvious, not 
only because of great losses, but because of increasing 
competition in the field of industrial health-hazard 
underwriting. Only those companies will survive 
which are far-seeing and progressive enough to make 
the proper provision for the estimation, or at least the 
approximate estimation, of the severity of industrial 
health hazards which they cover. This will require 
specially trained personnel, among which should cer- 
tainly be a competent industrial physician who knows 
not only the field of industrial toxicology, but also the 
various other types of hazards which prevail, and how 
they are distributed; a chemical engineer, who is thor- 
oughly grounded in this field; and last, probably pro- 
vision for a laboratory where specimens may be anal- 
yzed after field trips. It must be said to the credit of 
a number of companies that such units have already 
been established and are functioning; but the number 
of these is so small that for all practical purposes, such 
provision is the exception rather than the rule. 

Until the time arrives when such facilities can be 
provided by the leading underwriters of industrial 
health risks, reliance must be placed in those few 
agencies which are now capable of gathering, compil- 
ing, and analyzing national experience, and through 
the interpretation of this experience, dispensing advice 
and counsel. 


Functional or Organic? 
"TS ver; is much food for thought in the concept 


that a social, domestic or occupational situation 

may precipitate an illness, even though the ill- 
ness be of functional character. The fact that the 
concept is not a new one does not lessen its importance. 
There is still a tendency for the laity to think of ill- 
nesses and causes of illness only in such terms as in- 
flammation, tumor or hemorrhage. Something of the 
old belief, that mental activities are spiritlike and 
apart from physical laws, exists. It has been shown 
that a nerve impulse is a chemical and electrical phe- 
nomenon, and the fact known of the relation of emo- 
tional states to bodily changes helps one to think of 
such experiences as deaths of relatives or an attempt 
to adapt to a new and unfamiliar environment as pro- 
ducing profound physiologic changes in the patient, 
even though many steps in the physical changes which 
occur in these reactions are not known.—Abstr., I//7- 
nois Medical Journal in Clinical Medicine and Sur- 
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Silicosis 
—Anal ysis of the Factors Involved in Its Production’ — 


by 


ERTAIN 


volved in the production 


factors are in- 


of silicosis. Some of them 
have been the subject of intensive 
study by statisticians, clinicians 
and experimenters; others have 
received scant notice. Owing to the limitation of time, 
I shall confine my remarks largely to my own expert- 
mental observations and take occasion to point out 
some of the gaps in our knowledge. I shall discuss 
various dusts and their capacity to produce reaction in 
the lungs under the following headings: 
1. Atmospheric Concentration. 


bho 


Inhalability. 

3. Retention. 

4. Focalization. 

5. Duration of Contact with the Tissues. 
6. Pressure and Mechanical Injury. 
Physico-chemical Composition; and 


we 


Coexistant Infection. 


TMOSPHERIC CONCENTRATION: 
personal contribution to offer under this heading. 

It is probably true that the danger of developing 
silicosis increases with the concentration of uncom- 


I have no 


bined silica in the atmosphere. Nevertheless there is 
considerable evidence to suggest that there are sub- 
stances which may accelerate and others which may re- 
tard the normal rate of reaction. The experimental 
pathologist could be of service to the industrial hygien- 


ist in studying such ettects. 


| NHALABILITY: We have no definite knowledge 

as to whether the same amount of different dusts will 
be inhaled into the depths of the lungs from equiv- 
alent atmospheric concentrations in unit time. It is a 
common observation that the lungs of guinea pigs 
appear to contain less soft coal dust after a given ex- 
posure than they do of other dusts. Middleton! has 
suggested that silica when combined with clay dust, is 
not inhaled because the latter substance tends to clump 
into aggregates too large to pass through the upper 
respiratory tract. We should pursue this subject 
further and discover whether these and other dusts 
actually fail to enter the lung or whether the apparent 

* Read before the Pathological Section of the British Medical As- 
sociation, London. 
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deficiency is due to elimination. 
Investigation might disclose that 
physical properties of dusts such 
as electric charge, Capacity to ag- 
glutinate or to be wet by nasal 
secretion play an important role 
in the inhalation of foreign material. 


FRE TENTION: Having determined whether a dust 

can pass the protective barriers of the upper 
respiratory tract it is our duty to inquire whether it will 
remain in the lung or be eliminated. Particulate mat- 
ter can be removed from the terminal air spaces by 
two pathways, the bronchial tree and the lymphatic 
system. 

Dust particles which come to rest on the surfaces of 
tubes lined by ciliated epithelium are theoretically re- 
moved by the upward current created by these processes. 
However, we have insufficient information as to the 
comparative effectiveness of the cilia for different kinds 
and sizes of foreign bodies. It is conceivable that those 
which are easily wet and tend to agglutinate might 
seriously embarrass the function of the hair-like proc- 
esses. That all large particles are not removed is 
evidenced by the numbers of asbestos fibres which can 
enter the lung.” Quantities of exceedingly fine particles 
might collect between the cilia and cause more dis- 
turbance than somewhat larger material which would 
be supported on the surface of the cilia. 

Dust which has penetrated beyond the ciliated 
epithelium is phagocyted in the lumen of the air space. 
For elimination to take place through the bronchi these 
phagocytes must carry the particles back into the 
domain of the ciliated epithelium or to points at which 
the cough mechanism becomes effective. Haldane * 
believes that coal and certain shales contain amorphous 
substances which stimulate phagocytic migration and 
hence facilitate elimination. 

If the bronchial tree is the important mechanism 
much of the dust will be completely removed from the 
respiratory tract. In man it will be expectorated but 
guinea pigs cough very little and never expectorate so 
that foreign bodies eliminated by this pathway would 
probably be swallowed. In these small rodents one 
would expect to find dust in the feces and considerable 
pigmentation of the essential lymphoid tissues of the 
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intestinal wall and of the mesenteric lymph nodes. 
Actual observation of guinea pigs which have inhaled 
soft coal dust for several years fails to disclose signif- 
cant amounts of dust in these locations and the feces 
are not notably dark in color. The only abdominal 
lymph nodes which contain much dust are those drain- 
ing the liver located in the anterior border of the fora- 
men of Winslow. As I have shown elsewhere this 
node probably receives its dust, not by ingestion, but 
through the liver where particles are brought by the 
blood stream. 

The other possible pathway of elimination of foreign 
material from the lungs is the lymphatic system. Motile 
phagocytes carry particles to the nearest lymphoid 
tissue through which they enter the lymph vessels. For 
some unexplained reason many of these cells when 
they contain certain types of dust such as soft coal par- 
ticles fail to reach their ultimate destination in the 
tracheobronchial lymph nodes. The majority of them 
passes out of the lymphatics along the way and are de- 
posited in the surrounding alveolar tissue. Such peri- 
lymphatic deposition accounts for the pigmentation in 
the pleura, the interlobular septa, and the connective 
A distribution of 
this type seems to be characteristic of most non-irritat- 


tissues of blood vessels and bronchi. 


ing dusts. 

These observations have led me to believe that pure 
coal dust, at least in the form I have studied, is less 
readily inhaled than many other substances and that 
once inside the lung climination takes place largely by 
way of the lymphatics rather than through the bron- 
chial tree. However, there are many varieties of 
bituminous coal and generalizations regarding the re- 
action to this substance may not be warranted. 

In the lungs of soft coal miners the deposition of 
the inhaled dust is not always the same. In some cases 
there is the perilymphatic localization just mentioned 
with only the slightest reaction of cellular connective 
tissue similar to that observed in guinea pigs. This 
occurs, I believe, when the inhaled dust is practically 
pure coal. In other cases the location of the deposit 
is the same but the connective tissue reaction is more 
This is due to an admixture of a 
small amount of silica with the coal. 


fibrous in character. 
In still other 
instances the lungs show the nodular lesions char- 
acteristic of silicosis and in them one can demonstrate 
large quantities of refractile particles which are prob- 
ably silica. Cummins ' has observed similar effects in 
the lungs of the Welsh coal miners. The presence of 
sufficient quantities of silica alters the distribution of 
the coal dust in the lung, promotes accumulation of 
coal cither by favoring retention or perhaps by facilitat- 
ing inhalation and it also excites a somewhat modified 
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Engineers, Cardiff, 1931. 


INDUSTRIAL 


MEDICINE July. 1933 
I have found no evidence to sub- 
stantiate the Haldane hypothesis that coal favors 
elimination of silica. 


fibrous reaction. 


OCALIZATION: 

dust particles are concentrated. Two mechanisms 
are responsible for such concentration, the amoeboid 
phagocyte and lymphatic currents. 


Fibrosis begins at points where 


Phagocytosis occurs within the lumen of the air space 
by free cells which have migrated out from the wall. 
The number of particles ingested by each phagocyte 
varies with the character of the foreign material and 
this in turn seems to influence the subsequent motility 
of the cells. Tremendous numbers of carborundum 
particles are taken up by each cell but this impedes 
motility, so that the phagocyte does not migrate but 
remains in the air space often adhering to other similar 
cells. Quartz particles on the other hand are ingested 
more sparingly and more cells are required to care for 
the same number of particles. Quartz is irritating; it 
first stimulates amoeboid activity but it ultimately kills 
the phagocyte. Because they are stimulated, the 
amoeboid cells wander over the inner surface of the 
air spaces until they reach the nearest mass of lymphoid 
tissue. Here they come to rest and as rapidly as pos- 
sible they penetrate the substance of the nodule and 
enter the lymph vessels leading from it. From then 
on the quartz particles remain “in the domain of the 
lymphatics” and as the tracheobronchial nodes are 
approached the quantity of dust in each succeeding 
nodule increases.” 

With dust other than quartz these reactions are 
modified. The case of carborundum has already been 
mentioned. Vermont granite excites a similar initial 
reaction, but only after a very long period of time do 
a sufficient number of dust cells migrate into the 
lymphoid tissue to excite significant reaction. The re- 
tarded response to granite is of interest because this 
substance contains approximately 35% of uncombined 
silica. In high concentration it would be expected to 
produce silicosis quite rapidly and yet such is not the 
case either in human beings or in experimental animals. 
In the latter it takes four years to produce any approach 
to the specific lesions of silicosis and these occur only 
in the tracheobronchial nodes. Where there is a com- 
plicating infection the case is different and nodule 
formation occurs earlier. It seems highly probable 
that in the absence of infection some of the other con- 
stituents of granite may inhibit the action of the silica. 
It is certainly true that the behavior of the phagocytes 
ingesting granite dust is very different from that of 
those engulfing pure quartz. 

The part played by the lymphatic system in con- 
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centrating dust particles has already been mentioned. 
After five or six months of inhalation of pure quartz 
dust the heaviest concentration of silica is found in the 
tracheobronchial lymph nodes because they receive the 
drainage from the major portions of both lungs. In 
this location are to be found the most advanced silicotic 
lesions. As these nodes are damaged by developing 
scar tissue the lymphoid nodules within the lung ac- 
cumulate more dust and the rate of reaction in them 
is accelerated. Finally, when the lymphatic system be- 
comes entirely incompetent the phagocytes can no 
longer carry dust particles into the lymph nodes and 
they pass into the nearest alveolar septum. The con- 
centration of silica in these areas results in a diffuse 
fibrosis of the lungs. 

The effect of lymph stasis is also exemplified in the 
development of silicosis in the liver of guinea pigs ex- 
posed and the inhalation of quartz. In these animals 
dust cells escape from the pulmonary system by way of 
the blood stream. Many of them are retained in the 
sinusoids of the liver. The lymphatics of this organ 
remove them to the lymph nodes which drain it. 
Typical silicotic fibrosis replaces the normal structures 
of the node and seriously embarrasses function. Dust 
is now no longer effectively eliminated from the liver 
and a progressive silicosis of the viscus is the result. 

In the case of many other inhaled dusts, not as much 
material is concentrated in the pulmonary lymphoid 
tissues largely because the phagocytes do not remove 
it from the air spaces to points in contact with lymph 
vessels. After very prolonged exposures a few migrat- 
ing cells from various portion of the lung do find their 
way to the lymph nodes and gradually the concentra- 
tion in these structures increases. The amount and 
character of the reaction will be governed by the 
physico-chemical properties of foreign material. 


URATION OF CONTACT WITH THE TIS- 
SUES: Time is an essential factor in the produc- 
tion of reaction to any dust but some varieties act much 
more rapidly than others. Not only is time required 
for the inhalation and concentration of sufficient quan- 
tities of dust in intimate contact with the connective 
tissues but after the particles have arrived in this loca- 
tion they do not immediately excite their specific re- 
sponse. This can be proved in experiments where sus- 
pensions of quartz particles are injected subcutaneously 
and thereby concentrated in direct contact with areolar 
tissue. In successive injections where phagocytes and 
lymph currents do not disperse too much of the injected 
material, four or five months elapse before nodular 
hbrosis makes it appearance. 
There is considerable evidence which suggests that 
other substances mixed with silica may alter its basic 
toxicity. The views of Haldane * and Mavrogordato 
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regarding coal and shale have already been discussed in 
their relation to the processes of elimination and con- 
centration. It is also possible that certain types of soft 
coal and other substances may neutralize some of the 
toxic effects of silica and still further retard the produc- 
tion of characteristic lesions. 

On the other hand there are examples of very acute 
Such are the 
soap powder cases reported in England by MacDonald, 
Piggot and Gilder,® in Germany by Gerlach and 
Gander,’ and in the United States by Chapman.* These 
were thought to be due to the more rapid solution of 
silica occurring in the presence of free alkali. How- 
ever, the highly important factors of particle size and 
tuberculous infection have not always received due 
consideration. 


silicosis reported in certain industries. 


In the United States there are also unreported cases 
of acute silicosis occurring in employees of sand pul- 
verizing concerns and in sandblasters, both of whom 
were apparently exposed to the same material. In 
these groups the occurrence of silicosis developing 
within 18 months to two years has generally been 
ascribed to the excessive concentration of silica in the 
atmosphere. However, other factors may be involved. 
I have been permitted to study histologic sections from 
four persons in cach of these groups and all of them 
showed evidence of an atypical complicating tubercu- 
lous infection. Whether they are representative of the 
entire group I do not know. It is quite possible that 
the extreme fineness of the particles involved in these 
operations also played a part. In the sandblasting 
operation it was stated that the sand was recovered 
and used until it became so fine as to be no longer 
effective. 

The next two factors to be discussed concern the 
nature of the injury produced by inhaled silica. Our 
previous contributions to this subject support the 
chemical hypothesis of Gye, Purdy® and Kettle." 
While thus far it has not been possible to produce 
direct evidence of solution of silica in the tissues, in- 
direct proof of chemical or physico-chemical action is 
gradually being accumulated. 


RESSURE AND MECHANICAL INJURY: The 
observations under this heading are negative in 
character and support the view that the injury from 
any inhaled dust is not mechanical in nature. Pressure 
on the lung tissue by relatively large inelastic bodies 
apparently fails to excite appreciable fibrosis. This is 
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illustrated by the lack of such reaction about plaques 
of bone which are frequently found in the lungs of 
normal guinea pigs. The same was also true of a case 
of extensive branching ossification in the lung of a 
human being which came to autopsy at the Saranac 
Laboratory. The opposite lung of this individual had 
been collapsed by artificial pneumothorax but the lung 
with the bone was relatively free from tuberculosis. 
The origin of the bone in the animal and human lungs 
does not concern us here but the significant fact is the 
absence of fibrous tissue about the masses. 

Likewise collections of small sharp particles other 
than silica fail to produce much fibrosis. An unpub- 
lished experiment by my associate, Mr. Cummings, 
illustrates this point. Its purpose was to demonstrate 
the rate of reaction to measured amounts of silica in- 
jected intravenously into rabbits. As a control he in- 
jected other animals with the same amount of very 
fine aluminum oxide, a substance as hard as silica and 
having similar physical and chemical properties. Dur- 
ing a period of about one month 1.3 grams of particles, 
| to 3 micra in diameter, were injected into the ear 
veins. The major part of this material came to rest 
in the spleen and liver with a very little in the lungs. 
The animals were killed at intervals during a period 
of two years. The particles were found in large giant 
cells situated for the most part in the interstitial tissue. 
With alumina there was not the slightest evidence of 
fibrosis. A similar experience with fine diamond dust 
likewise failed to excite proliferation of the connective 
tissue. These results offer a very marked contrast to 
the reaction to fine quartz particles where a massive 
cirrhosis of the liver was produced as will be described 
later. Finally large particles of quartz, 9 to 12 micra 
in diameter, do not produce fibrosis, or at least not 
within a period of three years. If mechanical irrita- 
tions were responsible, either the fine Al.O, or the 
large SiO, should have produced its effect in less than 
two or three years. 

Another case in point is a group of animals which 
have been subjected to the inhalation of carborundum 
dust, a substance whose particles are notoriously hard 
and sharp. After several years exposure appreciable 
quantities of this dust are deposited in the tracheo- 
bronchial lymph nodes but no fibrosis develops. Gran- 
ite dust also gradually collects in the same location and, 
in the absence of infection, it fails to produce specific 
reaction within a period of four or more years. 

These observations indicate that pressure exerted 
cither by single large, hard bodies or by aggregates of 
finer material having the same property 1s not adequate 
to stimulate appreciable proliferation of connective tis- 
suc cells. The sharpness of the foreign body also has 
little to do with such proliferation. The fact that 
large fragments of quartz are much less active than 


smaller ones offers convincing evidence for the belief 
that the stimulus is not mechanical in nature. The de- 
layed response to the uncombined silica in granite dust 
strongly suggests some protective action by the other 
components in this material. 


HYSICO-CHEMICAL COMPOSITION OF 

DUST: All of the substances mentioned in the pre- 
ceding section either produce no fibrosis or do so very 
slowly. It has been intimated that this is probably due 
to their physico-chemical composition. Free silica and 
at least one silicate, asbestos, are apparently in a sep- 
arate category as has been demonstrated for silica by 
Collis’ '' statistical studies and for asbestos by Mere- 
wether and Price,'* Cooke '* and many other investiga- 
tors. Since non-siliceous dusts do not act mechanically 
and since large quartz particles likewise fail to do so it 
can hardly be assumed that fine quartz is irritating be- 
cause of the hardness and sharpness of its particles. 
Gye, Purdy and Kettle hypothecated that silica is 
slowly dissolved in the slightly alkaline body fluids. 
While it was not possible to prove that solution actu- 
ally took place they did demonstrate that silica already 
in solution is extremely toxic. In previously reported 
experiments of my own, I have called attention to cer- 
tain cellular manifestations of such toxicity exhibited 
in phagocytes which have ingested quartz, in lymph 
nodes containing this dust and in the silicotic nodules 
themselves. 

These effects are purely local in the immediate 
vicinity of accumulated silica and no free soluble irri- 
tant circulates in the blood to damage remote organs 
like the kidneys. Finally the progressive nature of the 
reaction to quartz favors a chemical rather than me- 
chanical stimulation of the tissues. 

On the assumption that silica dissolves in the tissues 
Cummings planned the experiment already referred 
to with the purpose of determining whether finer par- 
ticles were attacked more rapidly than larger ones by 
the body fluids. By a method which he has already 
published he'* separated quartz into two accurately 
graded fractions and with them injected two series of 
rabbits intravenously. One group received six injec- 
tions totalling 1.3 gm. of particles 1 to 3 micra in 
diameter and another the same quantity of particles 9 
to 12 micra. Members of the two groups were killed 
at intervals from three months to three years after com- 
pleting the injections. 

Chemical study of these animals has not proved par- 
ticularly instructive but histological examination of 
their organs has yielded valuable data. It has been 


11. Collis, E. L. Milroy Lecture, 1914-15. 

12. Merewether, E. R. A., and Price, C. W. Effects of Asbestos 
Dust on the Lungs, etc. Report to Home Office, London, 1930. 

13. Cooke. W. E. Brit. Med. Jour., September 29, 1928, p. 505. 

14. Cummings, D. E. Jour. Indust. Hyg., 1929, XI, 245. 








VoL. 2. No. | 


observed that the tissues of the body have effectively 
separated the injected dust particles into fractions of 
graded sizes and that the most rapid and extreme de- 
gree of reaction occurred where the finest particles 
were concentrated. 

The coarsest ones were held up in the capillaries of 
the lung where they formed the nuclei for minute 
thrombi composed of mononuclear and giant phago- 
cytes. These cellular nodules which rarely exceeded 
the diameter of five or six cells persisted without the 
formation of appreciable fibrosis until the end of the 
experiment more than three years later. Six months 
after the injection, the reticulum laid down by the cells 
was somewhat thickened but there was little further 
change in animals killed subsequently. This reaction 
to the coarsest particles might be characterized as a 
purcly foreign body effect without significant fibrosis. 

The smaller particles of this 6 to 9 micra fraction 
of dust passed through the pulmonary capillaries and 
the majority of them were filtered out in the sinusoids 
of the liver. The lymphatics of this organ then trans- 
ported them to the hepatic lymph node. Reaction in 
this node was more pronounced. Most of the normal 
lymphoid tissue was replaced by large mononuclear 
phagocytes which had developed an extensive retic- 
ulum. In a few nodular areas there were concentric 
bands of cellular fibrosis with a very heavy reticulum. 
The polarizing microscope revealed great numbers of 
relatively small particles in the nodular areas and 
larger ones scattered among the mononuclear cells 
throughout the rest of the nodes. Most of these par- 
ticles were appreciably smaller than those retained in 
the lung. 

In the cases where 1 to 3 micron particles were 
injected into the ear vein, most of them came to rest 
in the liver while only a few lodged in the lung. dn 
the former organ large nodules of dust cells had de- 
veloped in the portal spaces after nine months and 
the surrounding connective tissues had begun to pro- 
liferate. The adjacent parenchyma cells showed foci 
of necrosis. As time progressed the original cellular 
nodules underwent a characteristic hyaline degenera- 
tion and the surrounding connective tissue increased at 
the expense of the lobule cells. Ultimately a wide- 
spread coarse nodular cirrhosis developed in which 
the major portion of the parenchyma was destroyed. 
This process had reached its full development by two 
years; subsequently there appeared to be some attempt 
at regeneration. Irregular masses of more or less 
normal liver tissue made its appearance projecting 
between zones of dense white scar tissue. 

This experiment clearly demonstrates the im- 
portance of particle size as a factor determining the 
activity of an irritating substance. Lesions typical of 
silicosis only developed with the smallest particles in- 
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jected. The experiment offers further support for the 
chemical hypothesis and it may afford the explanation 
for the very rapid development of silicosis among cer- 
tain groups like the sandblasters mentioned above. It 
emphasizes the importance of size distribution deter- 
minations in estimating the hazard involved in indus- 
tries using silica. 


NFECTION: The presence of the factor of infec- 

tion may completely change the native reaction of 
the body to various dusts and particularly silica. Ex- 
perimental study has demonstrated that silicosis can 
develop apart from infection but when this complica- 
tion occurs it alters both the character of the disease 
and its rate of development. Preexisting tuberculosis 
or even healed tuberculous infection may seriously im- 
pair the efficiency of the lymphatic system so important 
in silicosis. An old infection may be reactivated and 
then spread slowly for a period of many years. If 
tuberculosis infection is superimposed upon a_ pre: 
viously established silicosis, it usually terminates 
fatally within a comparatively short period. In the 
case of granite dust the coexistence of tuberculosis ap- 
parently allows the silica in the material to become 
active. Time does not permit further discussion of 
this important factor but the subject scarcely belongs 
in this paper for infectious silicosis might almost be 
considered as another disease. 


UMMARY: It has been assumed that the silicosis 

hazard is directly proportional to the concentra- 
tion of free silica in an industrial atmosphere. It is 
possible that non-siliccous contaminants may modify 
the usual effects of silica. 

Further study is required to determine whether all 
dusts can be inhaled with equal readiness and whether 
once within the lung they are retained in the same 
amount. Elimination, if it occurs, is probably affected 
largely by way of the lymphatic system. Permanent 
impairment of this mechanism favors the development 
of chronic disease. 

Pulmonary fibrosis results from the concentration 
of sufficient quantitics of certain kinds of dust in 
direct contact with the connective tissues. Such con- 
centration is brought about through the agency of 
phagocytes and the lymphatic system. Silica POSSCSSCS 
properties which stimulate the amoeboid activity of 
phagocytes thereby favoring concentration. 

After the proper contact has been established a 
period of months must clapse before specific cellular 
changes appear, one of the arguments in favor of the 
chemical nature of the irritation by silica. The finer 
the state of subdivision the more rapid is the rate of 
reaction. Certain substances possibly tend to neutra- 
lize the toxic effects of silica; perhaps others may ac- 
cclerate its action. 





It has been shown that direct proof of the chemical 
nature of the irritation by silica is still lacking but new 
experimental data which have an indirect bearing, 
have been discussed. Non-siliceous dusts and large 
quartz particles injected intravenously produce no ap- 
preciable fibrosis within two or three years. Fine 
quartz particles injected in the same manner excite 
fibrosis whose rate of development is directly propor- 
tional to the size of the particles. 

Infectious silicosis has not been discussed except to 
mention the accelerating effects of this complication 
and the alteration in the character of the resultant 
disease. 


The Application of Bio-Chemistry 


to Industrial Disease Prevention 
By May R. Mayers, M.A., M.D. 


Division of Industrial Hygiene, 
N.Y. State De partme nt of Labor 


Assistant in Industrial Medicine, Harvard University 


HE extraordinary capacity of the human body 
‘ for adaptation to all sorts and varieties of en- 

vironmental conditions has frequently been com- 
mented upon. Biologically considered, the whole 
evolution of man has been little more than a series of 
remarkable adaptations—physical, social, economic. 

With the coming of the industrial revolution, and 
the introduction of the modern factory, however, the 
problem has become enormously complicated. We are 
no longer dealing primarily with adaptation to the fa- 
miliar natural phenomena. Rather do we find our- 
selves in the midst of a complex, highly organized, 
artificial man-made environment, involving exposures 
to all manner of chemical substances and mechanical 
devices. 

Experience has shown that some of these substances 
are quite harmless. Others are poisonous. Still others 
we, as yet, know little about. Workers are crowded 
together for long hours at a time. They are frequently 
required to perform a single monotonous operation 
day after day. They are exposed to unnatural tem- 
perature and humidity relationships; to lighting ar- 
rangements which may vary from inadequate illumi- 
nation for their work to a blinding light from which 
their eyes must be artificially protected. They are ex- 
posed to chronic local irritation and vibration; to ab- 
normal conditions of atmospheric pressure; to bruises, 
cuts and minor and major accidents as a result of han- 
dling a large variety of tools and complicated ma- 
chinery. (In the train of these injuries comes a long 
list of infections.) They are exposed to organisms, 
such as anthrax, causing acute infectious diseases. 
And last, but by no means least, they are exposed to a 
large variety of chemical substances such as carbon 
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monoxide gas, lead, arsenic, mercury, radium, etc., 
which may gain access to their bodies through various 
portals of entry; the respiratory tract, the gastro-intes- 
tinal tract and, in some instances, the skin. 


HEN one turns from this artificial industrial en- 

vironment in which abnormal physical and chem- 
ical relationships are the rule, to look at the workers 
themselves, it is an interesting reflection that each 
worker's body is in itself a far more intricate chem- 
ical laboratory than is the factory in which he works. 
Indeed, his very health and well-being are in the last 
analysis essentially resultants of an almost infinite 
number of bio-chemical reactions which are constantly 
taking place within his body; all carefully coordinated 
and integrated into normal physiological functioning. 
And of these the chemical substances which play de- 
termining roles in this final integration are not infre- 
quently so minute in quantity as to preclude any quan- 
titative estimations. More than that, many are so 
complex in chemical structure as to defy even qualita- 
tive analysis or detection. Notwithstanding, they are 
capable of an endless number of chemical reactions 
with the external chemical substances of the work- 
room. One must note the further significant fact that 
there may be an extremely small margin of safety in 
so far as physio-chemical relations within the body are 
concerned, both qualitatively and even quantitatively; 
and this may apply to substances of vital importance 
to the body economy. Indeed, the slightest deviation 
from the normal may so disturb the delicate normal 
physiological balances (which mean health) as to pro- 
duce disease entities of sufficient severity to threaten 
life itself. 

Thus, for example, Rowntree has pointed out that 
the difference in the acidity of the blood in severe 
acidosis and acidity in severe alkalosis is only as slight 
as that between distilled water and water taken from 
the tap. And yet these two conditions may manifest 
themselves in two acute—even fatal—but diverse dis- 
eases. In either condition the actual deviation from 
the normal acidity of the blood is inconceivably small. 

Again, Kendall, in his studies of the thyroid hor- 
mone, found that the total amount of iodine in the 
whole of the circulating blood is not more than 1/100 
gr. And yet, even the slightest variations in thyroid 
activity are dramatic in their clinical manifestations. 

A dose of a single drop per day of the newly dis- 
covered irradiated ergosterol is found to be sufficient 
to prevent rickets—a disease characterized by marked 
disturbances in calcium and phosphorus metabolism. 


N INDUSTRY one of the most striking examples 
is to be found in the extensive pathological lesions 
which may result from exposure to quantities of car- 
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bon monoxide gas in concentrations as low as three or 
four parts per 10,000 of air. 

The problem of disease prevention under these cir- 
cumstances is obviously one of extreme subtlety. En- 
gineering measures instituted for the purpose of re- 
moving poisonous dusts, gases and fumes at their 
Good 
housekeeping in the factory, personal cleanliness and 


source are of course of tremendous value. 


the many other hygienic measures, constantly stressed, 
are of enormous assistance. Their limitations, how- 
ever, lie in the fact that only in rare instances can they 
climinate exposure entirely. Nevertheless, it 1s one 
of the outstanding triumphs of the industrial hygiene 
of the past that the extremely high concentrations of 
poisonous substances prevalent in industry a decade 
or more ago have been pretty effectually eliminated. 
And with that has come a striking diminution in the 
number of workers suffering from acute industrial dis- 
eases. Cases of acute lead poisoning for example are 
becoming extremely rare. 

But the chronic and sub-acute forms still remain 
with us because prolonged exposure to lesser concen- 
trations of these poisons continues, and promises to 
continue for a long time. Their further reduction be- 
low a given concentration becomes increasingly diff- 
cult from an engineering standpoint. The sub-acute 
and chronic clinical manifestations to which they give 
rise are correspondingly more difficult of medical ap- 
praisal and control. For the effects of prolonged ex- 
posure to these substances in relatively low concentra- 
tions tend to be cumulative and may not Cause symp- 
toms until considerable damage has been done. Never- 
theless unusual physiological and bio-chemical proc- 
cesses may very early have been initiated in the body- 
some by the direct toxic action of the chemical upon 
tissue cells; some by a chemical affinity of this sub- 
stance for one or another of the chemical substances 
within the body with which it may combine—perhaps 
rendering it inert; and some by a compensatory mech- 
anism on the part of the body in self defense. The 
symptom complex may be insidious in its onset, and 
when it finally appears may be entirely lacking in the 
characteristic car-marks of any specific industrial dis- 
case entity. It may, therefore, be extremely difficult 
to diagnose or to differentiate from non-industrial dis- 
cases presenting similar clinical manifestations. 


FOR ALL of these many reasons industrial hygiene 
of the future will of necessity have to loon more 
and more to advances in medical science for assistance 
in the development of a comprehensive and effective 
preventive health program to meet this newer situa- 
tion. 
And the medical sciences, if they arc to be truly 
helpful must be prepared to throw light upon the early 
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detection, the early diagnosis, and differential diag- 
nosis of these indefinite early clinical and pre-clinical 
manifestations of disease arising out of occupational 
exposure. 

At the present time we are frequently unable to 
diagnose these early cases solely on the basis of a 
physical examination—however thorough this may be. 
We require laboratory tests to assist us, because with 
their aid we are enabled to detect characteristic or diag- 
nostic bio-chemical reactions taking place in the body 
under specific conditions. And we can, in many in- 
stances, relate those changes specifically to those con- 
ditions. Thus we make examinations of the blood, the 
urine, the feces, the spinal fluid, etc. Unfortunately, 
however, we are still in the dark, many times, as to 
what characteristic bio-chemical or physiological 
changes occur in the body under a great many condi- 
tions of exposure. We do not yet know what to look 
for; and consequently we do not yet know what labora- 
tory tests to make in order to demonstrate them. 
While this may be said to some extent of medicine as 
a whole—since the application of bio-chemical meth- 
ods to the study of disease in general is relatively new 

nevertheless it must be admitted that industrial 
medicine is lagging far behind the other branches in 
this respect. Notwithstanding, we must envisage a 
time in the future when it will be possible to detect 
and appraise these very important carly manifesta- 
tions of disease; when we can detect them in their pre- 
clinical stage before serious tissue damage has been 
done. For then only can one talk about truce preven- 


tion. 


UCH has already been accomplished along these 

lines in the control and prevention of lead pois- 
oning in industry. Our knowledge of the blood 
changes which so often antedate the appearance of 
symptoms or disability in these cases has made pos- 
sible an intelligent program of periodic blood exam- 
inations of lead workers on the basis of which lead 
absorption and climination can very definitely be con- 
trolled. In plants where such a comprehensive pro- 
gram of medical supervision has been instituted the 
results have been truly dramatic from the standpoint 
of preventive medicine. 

Unfortunately, however, there remains much to be 
learned about analogous bio-chemical and metabolic 
disturbances initiated as a result of exposure to many 
of the other industrial poisons. In the case of benzol 
poisoning, for example, the blood picture is familiar 
enough. But, by the time it has developed, the case is 
usually far advanced, and may even go on to a fatal 
termination despite everything that can be done. 
There are undoubtedly carlier metabolic disturbances 


which occur in these workers which might be discov- 
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ered if we but looked for them. One could, for ex- 
ample, hazard the guess that one might perhaps detect 
disturbances in liver function—possibly a change in 
the cholesterol partition with possibly an increase in 
the cholesterol esters of the blood. We do not ordi- 
narily look for these things in making our diagnoses 
or in the routine medical supervision of benzol work- 
crs because we do not, as yet, know precisely what to 
look for. 
the necessary laboratory equipment. We must there- 
fore look to the research worker in industrial medicine 
to give us this much needed information. 


Furthermore, we do not all have access to 


N INTENSIVE scientific investigation of the in- 

teraction of that chemical laboratory which is the 
worker's body and the chemical laboratory in which 
he works open a wide and useful field of research to 
the industrial physician—one where not even the sur- 
face has been scratched to date. 

The chemical detection, not to mention the quantt- 
tative determination, of the many complex organic 
substances in the quantities in which they appear in 
the body may be extremely difficult. It may involve 
the application of bio-chemical methods which are not 
only expensive but also are difficult to carry out tech- 
nically except by those especially trained in their use. 

Nevertheless, the acquisition of such scientific data 
is of the essence. Its contributions are two-fold. It 
provides (1) data as to pre-clinical manifestations of 
disease without which a truly effective preventive 
health program in industry cannot be developed; and 
(2) data by means of which greater accuracy in the 
differential diagnosis of compensation cases can be 
attained making possible the expression of more posi- 
tive medical opinion as to causal relation. 


Need for Health Education 


OD FORBID that our generation shall be practi- 


cal men who practice the fatal errors of our 


forefathers. The race now ts between education 
and catastrophe, with the odds in favor of disaster— 
not today, nor tomorrow, but ultimately because sanity, 
science, and religion seem unable to out-distance fads, 
folly, fraud, and brutality. We are a people over- 
whelmed by advertisement, stupefied by ballyhoo, in- 
toxicated by propaganda, and gullible in matters of 
health beyond the fondest dream of Barnum. I would 
remind the doubting, incurable optimist who believes 
every tornado is a pleasant zephyr, that the world con- 
tinues, but civilizations fall. I would say to him, no 
great cultures have ever grown old when permeated 
by disease, divorce, dependency, and crime. 


“Again, our plea is for systematic health education, 
which, when motivated. will provide the leaders of 
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tomorrow with the wholesome environment, physical 
vigor, mental alertness, and spiritual poise essential 
to insure that the republic established in the heart of 
North America shall endure.”’—Dr. J. Howard Beard, 
in I//inois Medical Journal, January, 1933. 


Compensable Death from Work 
, SHE FACTS presented in this case showed that the 


employee started to work for the defendant in 
a flour mill on Saturday, the work requiring the 
lifting of heavy sacks of flour, weighing over 100 
pounds. The employee returned to the job on Monday 
afternoon at 3:00 o'clock and worked until 5:00, at 
which time he seemed to be in distress and reported to 
the foreman that he would have to quit. After some 
discussion with the foreman, the employee returned to 
work remaining until about 6:30 when he said he 
would have to quit. Evidence was conflicting con- 
cerning what happened between 6:30 and 7:00, but 
at the latter hour the employee rang out on the time 
clock and a minute or two later dropped dead. Com- 
pensation was claimed on behalf of the widow and 
minor children of the deceased. At the trial it was 
given in evidence that this was the first job that the 
deceased had ever held requiring considerable muscular 
exertion. Three physicians testified that, in their 
opinion, the unaccustomed physical work caused 
death; two other physicians testified that while it would 
have been possible for death to have resulted from the 
unusual effort, in their opinion, the muscular effort 
had nothing to do with death in this case. The jury 
found that the physical force or muscular effort neces- 
sary in the performance of duty so affected the physical 
condition of the employee as to be a contributing factor 
to his death. Judgment was allowed in favor of the 
plaintiff and the defendant appealed. ° 
It was held that the claimant had the burden of 
proving by a preponderance of evidence that death 
resulted from injury arising out of and in the course 
of employment. Where the physical structure of a 
man gives way under the stress of his usual labor, the 
accident is compensable. The evidence was sufficient 
to support the findings of the jury that the exceptional 
muscular effort used by the deceased so affected his 
physical condition as to become a contributing factor 
in his death. The fact that death did not occur until 
after the deceased had quit work did not prevent the 
death from being held to have occurred in the course 
of the employment. All that was necessary to bring 
the accident under the act was a proof that the death 
resulted from what happened in the course of the em- 
ployment. Judgment was confirmed by the Supreme 
Court of Kansas (4 Pacific (2d) 406).—The Service 
Letter, National Industrial Conference Board. 
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Traumatic Surgery of the Eye 


—Presented in the Instructional Courses of The Academy of Ophthalmology 
and Otolaryngology at Montreal, Canada— 


by 
PAUL G. Moore, A.M., M.D., F.A.CS. 
Cleveland, Ohio 


RAUMATIC surgery 

of the eye may now 

not occupy the promi- 
nent position that it did a few years ago before the 
adoption of safety devices for the protection of the 
cycs. The present economic conditions which have 
limited industry have also prevented the occurrence 
of numerous eye accidents. But as long as there are 
children who play with toys, as long as people wear 
glasses or drive automobiles, or drink carbonated bev- 
erages or play golf; as long as state legislatures permit 
the sale of fire works indiscriminately, as long as 
human beings, mentally deficient or not, point fire 
arms, as long as carelessness or human frailty exist, 
there will be eye accidents. 

The first subject to be considered is superficial for- 
cign bodies, those on the cornea or embedded in the 
same. The majority of foreign bodies on or embedded 
in the cornea are the result of glowing particles from 
an emery wheel striking on this membrane. The same 
hot particles may come from a spot welder, from the 
striking of a hard steel tool on other hard substances, 
or from glowing carbon from the exhaust of a gas 
engine. 

These foreign bodies on the cornea are the simplest 
cye injuries that the surgeon has to deal with. They 
are the ones most often neglected and are often turned 
over to inexperienced hands for treatment, with a re- 
sultant loss of 100% vision or of the eyeball, suffering 
disability amounting to many weeks time. These in- 
jurics should, if properly cared for, cause very little 
disability. In the majority of cases not more than 
a loss of 30 minutes and no permanent impairment 
should result. The economic importance of these 
minor accidents is as great as that of any eye injury. 
Scars may result from these minute injuries which 
cause partial or total blindness. Scarring after proper 
treatment should not show more than a thin nebular 
opacity of the surface which will gradually disappear 
in six months or a year. The scars from these injuries 
should destroy but little central vision, even when over 
the visual axis, unless there is a distortion of the 
corneal surface. A number of scars over the central 
pupillary area of the cornea may cause a refraction 
of light which impairs the central vision. 

The disability to the patient who 1s struck in the 
cye by a red-hot particle is caused not only by the 
presence of the foreign body on the cornea, but also 


by the oxidized tissue lying 
beneath the foreign body. In 
a number of these cases the 
patient does not become aware of a foreign body be- 
ing in his eye until four or five hours after the acci- 
dent; the effect of the red-hot particle being to anes- 
thetize the corneal surface so that it is not felt. Four 
or five hours later the tissue beneath the particle be- 
gins to swell, causing pressure against the eyelid with 
resultant pain. Numbers of these cases leave the shop 
at quitting time and are unaware of the presence of 
the foreign body until late in the evening. 


URGICAL TREATMENT: The effective treatment 

of these cases requires the complete removal of 
the foreign body and the oxidized tissue or scale which 
the hot particle has formed on striking the cornea. 
Some surgeons remove the forcign body only, so that 
later the patient secks further medical aid or has a 
friend remove the scale which ts causing him just as 
much pain as the foreign body did. If the patient 
were insensitive to the pain produced by the presence 
of these foreign bodies the tissue beneath the oxidized 
scale would eventually soften and the foreign body 
and scale would slough out leaving a clean healing 
ulcer. This actually happens, and very little injury 
to the cornea results. When the patient, because of 
the pain, becomes aware of the foreign body he should 
receive competent surgical assistance at once, or he is 
liable to seck help from unreliable sources and ex- 
perience some disability or lost time. 

The instruments used in removal of foreign bodies 
on.the cornea are: 

The Eye Spud—The use of the dull spud ts a serious 
menace to the eye. It has a round dull beveled end, 
useful in pushing objects across the cornea. If one 
should be successful in getting its spade-like end under 
a foreign body one runs a good chance of denuding a 
large surface of the cornea. 

The Sharp Spud—vThere ts a sharp arrow-pointed 
instrument on the market which has a fine sharp point 
useful in picking up fine bits of carbon from the 
cornea, but it is a very poor instrument to use in re- 
moving burned scale, as the corneal tissue is ex- 
tensively lacerated and portions of the scale remain 
undisturbed. 

The Dental Burr—lt 1s said that this is useful in re- 
moving the hard margin of the scale which, if not re- 
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moved, prolongs the disability and period of healing. 
The objection to this instrument is that it cuts too large 
and too deep a hole in the cornea. 

The Currette—In the hands of one experienced in 
its usc, this should be a very useful instrument if it 
could be kept sharp. It must be sharp or there will 
be tearing of the corneal tissue and denudation of its 
deeper layers. There is now on the market a sharp 
hoc-shaped instrument, but it is too large to success- 
fully remove small scales deeply embedded. 

The Graefe Knife—This is one of the safest and 
best instruments, if sharp, for the removal of foreign 
bodies and scale, and by using it one causes the least 
One must admit that he 
has most success with the instrument to which he ts 
accustomed, and a great deal depends on the individual 
operator, and the skill and training he has had. 

The successful removal of foreign bodies from the 


injury to the corneal tissue. 


cornea as well as the success of any operation on the 
eye depends on the illumination of the field of oper- 
ation. Each operator has his preference as to the lamp 
The source of illumination does not 
need to be an expensive lamp; a 75-watt Mazda with 
a condenser is all that is necessary. 


he wishes to use. 


It is impossible for the majority of us successfully 
to remove foreign bodies from the cornea without the 
use of a magnifying lens; the choice of this instrument 
is also a matter of preference and experience. 


ISABILITY: If the foreign body is carefully re- 

moved from the cornea the disability need not 
last longer than the time required to seek aid and the 
If the 
foreign body lies over or near the limbus the pain 
and reaction will be more severe than if it lies in the 
central area of the cornea. The wound if superficial 
will close in 24 hours. 


removal of the foreign body by the surgeon. 


If the hot foreign body has 
burned deep into Bowman's membrane and the sub- 
stantia propia the healing process will take at least 
three days. 

If the cornea is denuded, as ts often the case in care- 
less manipulation of instruments, or the use of poor 
illumination, or of an uncomfortable chair for the 
patient, the wound may be a week or 10 days in heal- 
ing. The patient is unable to work on account of the 
pain and impaired vision. Risk of infection is in- 
creased. 

The scarring following such injuries varies with 
the size and depth of the wound. If the wound is in 
the epithelial layer and only one to two mm. in diam- 
eter a very thin nebular scar will result. This will not 
interfere with the central vision or cause permanent 
disability and may disappear entirely in six to 12 
months. The presence of such a scar in the central area 


of the cornea does not necessarily impair central vision. 
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If a considerable area of the epithelial layer of the 
cornea has been removed in treating a patient, a fine 
nebular scar with irregularity of the corneal surface 
may result, with some impairment of vision. A for- 
eign body which penetrates a little deeper into the 
cornea may cause a warping or distortion of the cor- 
neal surface, with serious impairment of vision. If one 
of these minute wounds should become infected then 
an ulcer may develop, followed by dense scars and dis- 
tortion of the corneal surface, which will probably 
cause loss of 100% vision, or the ulcer may lead to the 
loss of the eyeball. With proper technic thousands of 
these cases can be handled without the development 
of a single ulcer. 


FTER CARE: These wounds, following the re- 
moval of a foreign body, should be sterile, as the 
majority of these small flying objects are sterile, being 
red-hot when they strike the eye. If the technic of 
removal has been good, no infection will have been 
introduced. But as these wounds occur often in un- 
sterile surroundings, such as an infected conjunctival 
sac, the use of an antiseptic solution following the re- 
moval of the foreign body is recommended. 

The following drugs may be used: argyrol 20%, 
more as an astringent than an antiseptic; mercuro- 
chrome 1 to 2‘; yellow oxide and bichloride oint- 
ment; and metaphen. I have never considered the 
use of ointments advisable in wounds of the cornea. 
I believe they are more likely to help in the develop- 
ment of an infection of the wound than in its pre- 
vention. Ointments are not conducive to asepsis. It 
may be necessary tO use an ointment to secure pro- 
longed analgesic action. My preference is the use of 
a watery solution of the drug frequently repeated. 
Ideal treatment is repeated instillations by a nurse 
trained for this work. 

If the removal of the foreign body and scale has 
been skillfully done and the cornea has not been de- 
nuded the patient is not going to suffer a great deal 
and may go immediately to his work. Dressings are 
not used in these cases unless in one’s judgment the 
patient is not to be trusted in the after care. 

It has been my experience that a solution of zinc 
sulphate is a sufficiently strong and efficient antiseptic 
solution to use in these cases both in the office and in 
the home. There is an astringent action which is 
antiseptic and comforting to the patient. The 
anesthesia of the primary anesthetic cocain, used pre- 
vious to the removal of the foreign body is sufficient 
to carry the patient over an hour or two; after that 
hot compresses may be used. If the shop dispensary 
is available the patient may be asked to return at inter- 
vals, and hot compresses and repeated instillations of 
zinc sulphate solution used there in severe cases, or 
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with patients who are extremely sensitive, repeated 
doses of cocain may be instilled. 

Mercurochrome, argyrol, metaphen or optochin may 
be used if preferred, but my opinion is that if the case 
is infected little benefit is to be derived from the above 
and more strenuous measures must be used, such as 
cauterization of infected wounds with todine, phenol 
or trichloracetic acid. Pasteurization is a valuable aid 
in the treatment of infected wounds. After the infec- 
tions are once planted in a wound, the outcome is most 
serious. 

Occasionally analgesics are necessary. If near or on 
the limbus superficial wounds are extremely painful 
and an analgesic will be required. I have used butyn 
Holocain 
is seldom used, as it is irritating and causes a hyper- 
emia, and the patient is not comfortable after its effect 
wears off. 


ointment 1% or a1% solution of cocain. 


Bandaging cyes from which superficial foreign 
bodies have been properly removed is not necessary. 
The patient is more comfortable and there is less 
chance of infection, and less risk of the patient injuring 
himself when he returns to his job if the eye is not 
bandaged. I prefer the use of a tinted goggle. Com- 
mon sense and good judgment must be used here as 
always; if the patient is a careless type then a prop- 
crly applied dressing with an injunction that it 1s not 
to be removed may help. If the eye is bandaged the 
patient must not return to work. 


Foreign Bodies in the Cornea: 


LIVERS of metal are a great many times driven into 

and lic between the layers of the cornea. The fact 
that they are buried in the cornea prevents the patient 
experiencing any pain In a great many cascs. The 
nearer the wound lics to the limbus the more pain- 
ful it is. Removal of such foreign bodies ts a tedious 
process and requires patience and skill to prevent the 
foreign bodies from being pushed into the anterior 
chamber. 

With a sharp knife one should locate the wound 
of entrance which lies either above or below the for- 
cign body, and discover or probe the tract followed by 
the foreign body. Occasionally the foreign body can 
be rotated on an axis at right angles to its flat surface 
by engaging the knife point in its edge. This move- 
ment tends to dislodge and bring the foreign body to 
the surface. If it ts firmly wedged in the wound the 
latter must be lengthened by making a cut in the 
If this 


procedure is uscd the foreign body ts seldom pushed 


corneal tissue in continuation of the wound. 


into the anterior chamber. 

If the foreign body lies near the limbus and bleed- 
ing is encountered, the operator may have to stop 
until the field of operation clears, perhaps waiting for 
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After the 
removal of such a foreign body silver nitrate solution 


2% may be applied to the wound, but, if it is used, 


24 hours. The use of adrenalin mav help. 


mercurochrome or fluorescin should not be used after- 
ward, because a deep brown staining of the tissue 
occurs and an eschar results which will take a week or 
more to loosen and slough out. The chemical irrita- 
tion occurring in the tissues is also severe. 

The use of the magnet in these cases ts gencrally 
unsuccessful, for the particles are for the most part 
tool steel and only to a slight degree magnetic, and 
very little traction can be exerted on the foreign body. 

The after treatment is the same as with foreign 
bodies on the cornea if the wound ts not infected. An 
antiseptic solution may be used in the eye, also in 
A case 
may have to return repeatedly to the plant dispensary 
for heat treatment or pasteurization, and cocain. These 
cases are as a rule temporarily totally disabled and 


must be relieved from work. The disability may extend 


these cases an analgesic may be necessary. 


from one to two wecks. 

The prognosis in these Cases 1s more serious, as more 
scarring and distortion of the cornea occur. The risk 
of infection is greater, and it may be advisable to band 


Age the eve for 24 hours. 


Intra-ocular Foreign Bodies: 


é, ‘HE FIRST important step in the treatment of 1n- 


tra-ocular forcign bodies is the diagnosis. One of 
the most serious mistakes that the surgeon can make 
is to fail to recognize a case with an intra-ocular for 
cign body. They are accidents which can be easily 
overlooked. A great many of these patients feel only 
a stinging pain in the cye lasting for an instant, and if 
the patient did not later discover that his viston was 
defective he might never seck any assistance. 

The history of the accident often indicates the char- 
acter of the injury. Statements such as the following 
would lead one to seck for an intra-ocular foreign 
body; “I was driving out a cotter pin; sctting a dic: 
chipping; striking a hatchet with a hammer: driving 
on a drift pin; cutting a rivet.” In all of the cases 
giving such history I found an intra-ocular foreign 
body. Statements similar to the follow ing do not sug 
gest the presence of an intra-ocular foreign body; 1 
was knocking paint from a spring; driving tacks in 
upholstery; recling copper wire; fixing a frozen water 
pipe. 

Careful examination of the corneal surface. the 
bulbar conjunctiva, the iris, and the surface of the lens 
should be made in all traumatic cases. Occasionally 
an uninjured iris may cover a foreign body in the 
lens. An x-ray examination should be made in all 
suspicious cases. In the Journal of the A. M. A. two 


cases are reported of intra-ocular foreign bodies which 
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the x-ray did not show. (Black and Haessler, Mil- 
waukee, Jour. of A. M. A. Vol. 93, p. 1043.) 

An x-ray examination of an eye two years after the 
accident will not show the foreign body if it is small. 
In a number of cases where there is no blood in the 
anterior chamber and the lens is clear a great deal of 
information can be obtained with the ophthalmoscope. 
The foreign body may be seen, its position noted and 
any progress in its removal observed. 

Unfortunately when the lens has been injured we 
are at a loss to know the position or the size of the 
foreign body without a roentgenogram. A great num- 
ber of such foreign bodies have been removed with 
success without the use of a roentgenogram, but I be- 
lieve that if one is available it should be used. 

It is unsafe and unreliable to use a magnet as a 
diagnostic instrument to discover the presence of intra- 
ocular foreign bodies, for cases with a moderate-sized 
foreign body in the vitreous might be placed in front 
of a magnet and the current turned on with serious 
results to the iris, lens and ciliary body. 

The fact that no impulse ts felt or seen when an 
injured cye is exposed to the magnet is no evidence 
that an intra-ocular foreign body is not present. Espe- 
cially is this true at the present day, when so many 
new steel alloys are in use. The removal of fragments 
of these alloyed steels is almost impossible with the 
magnet, owing to their low magnetic properties. 

Foreign bodies of steel or iron in the anterior cham- 
ber are comparatively casy to remove with the magnet. 
If the wound of entrance is recent, less than 24 hours 
old, removal may be made through it. If the foreign 
body 1s wedge-shaped this may be difficult. 

Whether a new incision in the cornea ts to be made 
depends on the size and shape of the foreign body, 
and the size and location of the corneal wound. If 
the anterior chamber empties during removal it is nec- 
essary to wait until it reforms or the foreign body will 
become entangled in or injure the iris. Great care 
must be exercised that the foreign body is not allowed 
to fly back and injure the lens when it has once been 
drawn forward by the magnet. 

Particles of glass, wood or stone, or non-magnetic 
metals must be removed by means of forceps. Occa- 
sionally foreign bodies in the anterior chamber are 
overlooked at the time of examination. A particle 
of glass may be concealed in the chamber angle and 
be overlooked. A splinter of glass may lie on the 
surface of the iris and not be discovered. Small par- 
ticles of iron drawn into the anterior chamber by the 
magnet may be dropped into the chamber angle and 
temporarily disappear. 

Few foreign bodies lodge in the iris. As a rule the 
iris is penetrated and becomes involved later when 
attempts are made to remove the foreign body which 
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has lodged further back. When the foreign body is 
entangled in the iris or lies behind it, it is good judg- 
ment not to make repeated traction on the same with 
the magnet. It is a serious mistake to make repeated 
attempts at pulling the foreign body from the iris. 
As a result of the repeated traction on the iris, that 
membrane becomes traumatized and inflamed. It is 
much better to perform an iridectomy and remove the 
foreign body. 

As to intra-ocular foreign bodies in the lens, steel 
or iron in the lens is well borne. It may remain a num- 
ber of months without the eye becoming irritable. It 
may remain in the lens for months and very little 
opacity develop. A slow degenerative change grad- 
ually takes place, and the entire lens becomes opaque; 
the lens may then be removed. A particle of steel may 
be withdrawn from the lens and the capsular wound 
closed with very little opacity forming. Again an un- 
injured lens may be destroyed by carelessness in re- 
moving a foreign body which lies posterior to it, the 
foreign body suddenly appearing in the lens tissue 
and emerging through the anterior capsule. 

Posterior lenticular foreign bodies: Foreign bodies 
posterior to the lens should be removed within the first 
24 hours after the accident occurs, to avoid encapsula- 
tion in exudate. If several days have elapsed, then one 
or two days more will make very little difference. A 
number of intra-ocular foreign bodies can be seen with 
the ophthalmoscope, and if such is the case it is not 
necessary to wait for an x-ray examination; otherwise 
2 roentgenogram should be made with localization. 
First, to show the location intra or extra-ocular; second, 
to determine the size and form; third, to determine the 
method of removal; and fourth, to determine the 
progress of removal. 

The first important step in the treatment of an intra- 
ocular foreign body having been accomplished, 1. e., 
a diagnosis having been made, one proceeds to the 
second, the disposal of the patient. If at all possible 
these patients should be hospitalized in order that each 
patient be impressed with the seriousness of his condi- 
tion. A great many times it is difficult to make a man 
realize that anything very serious has happened to his 
eye. Surgical technic is undoubtedly safer in the hos- 
pital than in the dispensary or office, and at least the 
after care is under more ideal conditions than in the 
home. The patient does not have to suffer adverse 
home conditions, and also follows directions more im- 
plicitly in the hospital. The chances of a speedier re- 
covery are increased, and less complications are en- 
countered. A number of these cases are taken care 
of successfully in the office, but where hospital facili- 
ties are available they should be used. 

Before attempting to remove the foreign body the 
injured eye and face should be properly cleansed, and 
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the eye anesthetized by using cocain solution, holocain 
or butyn. A general anesthetic may become necessary. 
In these cases a student anesthetist should not be used. 

The method of removal of the foreign body, as to 
whether by the anterior or posterior route, must be 
decided. The anterior route is chosen if the lens has 
been damaged, as no further injury can be done to it. 
The posterior route is chosen if the lens ts intact and 
the foreign body large, if the foreign body is fixed 
in the retina and cannot be dislodged, or if the foreign 
body is encapsulated in exudate. 


Burns of the Eye: 


N THIS important subject very little has been 
written, and reported cases are not frequent. 

One of the latest comprehensive articles is published 
by Dr. L. F. McAndrews of Philadelphia in the May, 
1932, number of the Archives of Ophthalmology. 

Unfortunately the cases of burns due to alkali that 
I have cared for have not been seen until some time 
had elapsed following the accident. When seen first 
aid has generally been given by washing the chemical 
substance from the eye with water. Very little injury 
results to the eye from the alkali solutions used in 
cooling stcel turnings in a lathe; net nearly as much 
irritation results as from getting the oil used on lathes 
and automatic machine tools into the eye. The most 
severe alkali burns come from the chemical plants. 

On examination it is discovered that where the alkali 
has struck the skin of the lids the superficial layers 
have saponified and washed off, leaving a second or 
third degree burn. On opening the lids a swollen 
cdematous conjunctiva is found which has a shiny 
translucent appearance. If the concentration of the 
chemical has been strong, or solid material has struck 
the conjunctival surface, areas of tissue may be seen 
where the saponified conjunctiva has sloughed off, 
leaving what appears like almost normal white sclera, 
but on closer examination a coagulation of the tissue 
is already apparent giving it the appearance of boiled 
egg albumin. The appearance of the eye may at this 
time not be alarming. The cornea is not severely in- 
jured, the conjunctiva is only edematous. There is no 
congestion of vessels, there is very little or no indica- 
tion of any further reaction. This innocent-looking 
condition may persist for four or five days; the patient 
in the meanwhile having severe pain. After three or 
four days the sclera may darken, become somewhat 
translucent and appear as if disintegrating and about 
to slough. The corneal surface has in the meantime 
sloughed off, the infiltration has become more pro- 
\ounced. 

If at first the infiltration occupied only a narrow 
sector along the limbus, this has extended well 


throughout the entire cornea. A marked circum-cor- 
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neal congestion has developed along with a congestion 
of the iris. A condition which on the first day looked 
like a rather mild innocent injury now has developed 
the appearance of sloughing ulcer of the cornea w.th 
a severe involvement of the conjunctiva and sclera 
along with an active iritis. It is advisable, owing to 
the inevitable involvement of the iris, even in the mild- 
cst burns to use atropin in the eye when first seen. 

Stieren (Oph. Record 13, 494, 1904) believes that 
atropin is contra-indicated in ammonia burns on 
account of secondary glaucoma. I believe that it 
should be used early, before the iritis has a chance to 
develop. 

Following the foregoing stage, the period of re- 
covery is long and tedious, but even with severe in- 
volvement of the cornea and sclera, a remarkable re- 
covery in appearance may take place. The cornea 
The 
cosmetic appearance may be very good, but the prog- 
NOSIS as tO Vision Is very poor. 


heals, leaving a gray scar of varying intensity. 


I believe that with the 
severe reactions we have in these injuries, and the 
penetration of alkalics into the tissues, there may 
occur molecular changes in the retina, especially 
in the macular area, which may severely damage the 
central vision. This accounts for the serious impair- 
ment in vision following alkali burns where the cen- 
tral area of the cornea and lens are not scarred. 

Fuchs mentions, in his textbook, that the delicate 
anatomical structure of the macula is susceptible to 
injury from such accidents as contusions, foreign bodies 
in the vitreous and from compression due to tumors. 
He also mentions that edema of the macula might re- 
sult from inflammatory lesions of the anterior portion 
of the eye. Rarification of the tissue in the macular 
arca follows, probably due to cystoid degeneration. In 
burns there is a severe inflammatory process in the 
anterior segment of the eye, a just cause for severe 
visual impairment. 1 believe that for this reason we 
have such poor visual results following bui-s. 

Acid burns may not necessarily result in disability. 
The superficial layer of the cornea may slough oft 
aftcr getting battery acid in both eyes, and recovery 
of 100% vision occur with no scarring. 

As a general rule chemical burns have received, or 
should receive, first aid before they see a surgeon. If 
treatment is going to do any good it must be imme- 
diate. Immediate irrigation of the cye with water is 
the most important factor in treatment. Dr. George 
H. Cross recommends the use of glycerite of tannic 
acid in ammonia and alkali burns. 

Burns from hot or molten metal vary from super- 
ficial burns of the corneal surface to destruction of the 
lids and eyeball. An important varicty of this injury 
are the cases occurring from hot chips from the lathe. 
A large piece of hot steel shavings strikes over the 
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miner canthus. causing il second Or third degree burn 


of the lids and their margins. The lacrymal puncta iS 
often involved. and care should be taken on the first 


or second day after the accident to search for the 


puncta and open the Ca ral. otherwise it Py be closed 


by scar tissuc. Occasionally it can be opened after the 


lesion has healed. but if the destruction of the tissue 


is marked the duct may be permanently closed. 
After extensive burns of the eye with molten metal 
ihe tissues may not appear seriously damaged, as in 


otkalt burns: they may not show intense reaction until 


the third or fourth day and the eyeball later slough 


out completely. 


Chemical burns. During the late war the use of 


chemical gases Was developed as an ottensive weapon, 
Since the war certain of these gases have been adopted 
Ly police as a humane method of handling dangerous 


sttuations without the production of permanent 


Casualties. be vases used for these purposes are the 
‘4 i i 


ones known as the lachrymators or tear gases and the 
irritant smokes. There are now two c mpounds con 


sidered as standard lachrymators. and certain irritant 


solvents MAY mMcrcaisc Ir CIECCTIN 


tices 
i\ ° 
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Injuries tO thie race and VCS DAY be expected rrom 
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should come in contact with an individual in concen 
trated form. These chemical weapons are not sup 
posed ro cause SCTIOUS damage t© pe rsoOnsS OV whom 


thev ALEC used. but | numbe r of accidents have occurred 
since their adoption which have resulted in severe 
injury to the eves and loss of vision. It 1s not advis- 
able to use water in the treatment of these burns, as 


it increases the severity of the burn. It is better to 


use oil. such aS SWECT ol. olive ( | Or liquid pcetrolatum. 


Incised Wounds: 


lacerated wounds of the cornea and 
The 


wire occasionally breaks as it is being drawn through 


A number of 


sclera occur in the manufacture of steel wire. 


the blocks and the loose end springs back, cutting 
across the operator's eyeball, Incised wounds also 
occur in automobile accidents, duc to broken glass. 
They tollow the smashing of spectacle lens, and the cx 
plosion of bottles containing carbonated beverages. 
Under this heading may be grouped knife wounds, 
stab wounds and wounds from toys. These wounds are 
of different degrees of severity, depending on how 
extensively the structures of the cycball are involved. 

The wounds involving the cornea alone are com- 
paratively simple and, if not infected, result in very 
little temporary or permanent disability. Where the 
edges of the wound are clean cut it may close with 
only the loss of the aqueous and heal with very little 
No ettort need be 


made to suture the wound or to make a conjunctival 


distortion of the corneal surface. 
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flap, the patient being kept quietly in bed, if the wound 
is extensive. As a general rule incised wounds of the 
cornea are complicated by the prolapse of the iris. 
Removal of the prolapsed iris and freeing the wound 
of the incarcerated iris should be attempted and is to 
be desired, although the removal of the iris from the 
If the iris is left 
in the wound a weak scar may be left, followed by 


corneal wound is not imperative, 


ectasia of the same due to intra-ocular pressure, the 
healing of the wound may be delayed, defective vision 
duc to displacement of the pupil and distortion of the 
cornca may result. An iridocyclitis may develop, fol- 
lowed by a sympathetic iridocyclitis in the fellow eye, 
or the injured eye may suffer repeated attacks of in- 
flammation. An eye looks better with a neat coloboma 


than with an iris adherent to the cornea or with a 


dense corneal wound due to delayed healing. Replace- 
incnt of the iris ts criticized by some surgeons on 
account of the chances of infection of the interior of 
the eye and because a replaced iris may again prolapse. 
In the treatment of wounds with prolapse of the 
iris, if scen during the first 24 hours, the prolapsed 
iris Should be trimmed off and the normal iris allowed 
to drop back into the anterior chamber. If 24 hours 
have passed since the accident the prolapsed iris will 
have become adherent to the corneal wound due to 
accumulation of lymph and will have begun to 
disintegrate. Infection of the prolapsed tissue has 
occurred and the advisability of the replacement of 
the iris now doubtful. Attempts may be made to free 
the iris by the use of irrigation and a repositor, but 1 
have considered it wiser to trim off the prolapsed iris 
and not replace it, wishing to avoid infection of the 
interior of the eyeball. 

Some of these cases are not scen until several days 
after the accident, and in a child I would hesitate to 
risk opening the corneal wound and dropping the iris 
back into the anterior chamber with a chance of. in- 
fecting the eye. 

In more severe wounds the incision extends out into 
the sclera and involves the ciliary body. In these cases 
the prolapsed or incarcerated tissues in the ciliary body 
and irts must be freed and excised and the scleral 
wound closed by suturing the conjunctiva over it. In 
these severe cases the question must be decided 
whether immediate enucleation is not the operation of 
choice. Where the wound cxtends from the sclera on 
one side across the cornea into the sclera on the other 
side so much injury has occurred to the deeper struc: 
tures that enucleation is imperative. When the major 
portion of the tris has prolapsed, the lens has been 
lost or the ciliary body been injured, and the vitreous 
filled with blood enucleation ts the best solution. 


One may be criticized for doing radical surgery in 


pc rforming immediate enucleation, but if one has fol- 
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lowed these cases where permission to operate has not 


been obtained, and has observed the slow progress ot 
recovery, the pain and suffering, the wecks of disabil- 
ity, and the recurrent attacks of irritability later, with 
long periods of disability, he will learn that it is con 


servative surgery to remove such eyes. It may not be 


necessary to cnucleate during the first 24 hours: i 
the contents of the eyeball are apparently intact and 
the iris is not severely injured it may be justifiable to 
wait three or four days, but at the end of that time 
the advisability of operating will become apparent. 
The circum-corneal reaction will increase, the patient 
will suffer a great deal of pain, the vitreous will be 
filled with blood and light perception will gradually 
diminish. In such cases nothing will be gained by 
One of mistakes 
made in all traumatic surgery is the use of insufficient 


delaying operation. the common 
atropin. Tension may go up slightly, but more dam- 
age is done by omission than by over use. 

Lens material in cases of incised wounds may have 
to be evacuated, but I have had disastrous results in 
most of the cases in which I have been called on to 
do this. Operations on membranes remaming from 
absorbed lens should be delayed until the ( ye 1S abso 
lutely quict; a delay of six months or a year may b« 


NCCCSSATY. 


Enucleations: 


PINUCLEATIONS are indicated after: 
|. Extensive lacerations of the cye with involve 
ment of the ciliary body and iris. 


2. In cases of retained foreign body in an irritable 


3. In cases of irritable eyes. 

i. In cases of panophthalmitis. 

5. In cases of extensive hemorrhage into the eyeball. 

6. In cases of staphyloma resulting in a scarred 
cornea, and an enlarged eyeball with disfigurement to 
the patient. 

In cases of ulcers of the cornea with increased 
tension. 

Enucleations should be done immediately after the 
accident if in the surgeon's judgment the eye cannot be 
saved, if the wound is extensive as described above, if 
the wound is infected or if the contents of the eyeball 
have been evacuated. Later if the fellow eye becomes 
irritable and the injured cye has no useful vision it 
should be removed. 

Contusions of the eye result from blows on the cye 
from fists, baseballs, golf balls, air rifles, grease guns, 
air-hose, fire crackers, explosions, and kicks from the 
feet. They may cause only momentary blurring of 
vision up to lacerations of the retina and sclera, and 
dislocation of the lens. An ecchymosis of the lids may 
occur and may not show up until several days have 
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elapsed. This may be due to a slight fracture of th 
orbital marem or duc to the contusion of the Cissucs 
of the lids. A fracture of the orbit may occur with 


injury to the optic nerve. Optic atrophy becomes 


ipparent in four or five wecks. 
Paralysis of the sphincter of the irts and the ciliary 
muscle may occur. The pupil may be permanently 
dilated. Impairment of viston due to paralysis of 
accommodation occurs. The lens may be dislocated. 
The sclera even may be ruptured and the lens dislocated 


under the conjunctiva. ‘The retina may be detached 


or a laceration of the same may occur. A laceration 
of the retina in the region of the macula may occur, 
and be so small that it 1s casily overlooked, particularly 
when the patient is first seen and examination of the 
eye is difficult. Later the wound may be hardly 
discernible, and one is unable to account for the loss 
of central vision. A hemorrhage may occur into the 
macula and be overlooked. A laceration of the sclera 
may be overlooked unless carefully searched for. 
Fuchs mentions, in his textbook, that the macula ts 
casily damaged in blows on the eye followed by 
atrophy of the tissuc OF a ¢ ystoid Formation, and the 
devclopment of a hole in the macula. This ts an 
Important factor in the cause of visual incthiciency and 
should be kept in mind in the estimation of disability 


follow Ing accidents. 


Summary: 
OREIGN 


Importance of proper surgical treatment of thes« 


BODIES ON THE CORNEA: The cconomic 
cases 1s not appreciated by the laity and some physi 
clans. Some surgeons removing foreign bodies from the 
cornca do not use adequate means for this operation 
such as suitable chairs, concentrated light, proper in 
struments and magnifying lenses. These cases should 
not require long periods of disability if properly cared 
for directly following the accident. Bandaging 1s 
often more detrimental than helpful. 

INTRA-OCt LAR FOREIGN BODIES: Are often over- 
looked; their removal is as Important an Operation as 
the removal of a cataract. The period of disability is 
long. The surgcon should not cut it down because of 
the impatience of the paticnt o1 employer. Later com 
plications may destroy the efforts of wecks of treat- 
ment. The prognosis as to vision cannot be predicted. 
In severe cases there may be 100% recovery or entire 
loss of vision; in slight injurics the loss may be total. 

BURNS: The severity of the injury cannot be stated 
until four or five days after the accident. The disabil- 
ity is extremcly long. The prognosis as to vision 1s 
poor. 

ENUCLEATIONS:  Enucleations at the proper time 
are not indications of failure, but evidence of good 


judgment, founded on expericnce. 








Anthrax 


— Historv—Dacterialogy—Industrial Sources and Incidence— 


Prevention, Diagnosis and Treatment— 


by 
HENRY F. SMyTH, M.D., Dr.P.H.. 


Asst. Prof. Industrial Hygiene, 


NTHRAX is prima- 
rily a disease of 
animals, — partic- 

ularly of sheep, goats, cat- 

tle and horses. It is transmitted to man by direct con- 
tact with discased animals or indirectly by the handling 
or use of infected materials. 

Industrially anthrax is an important and serious 
occupational hazard, fortunately limited to a com- 
paratively few industries—those handling skins and 
hides, hair and wool from infected animals. 


Historical 


ULL, in “Diseases Transmitted from Animals to 

Man’ expresses the opinion that the “grievous 
murrain’” of cattle, horses, asses, camels, oxen and 
sheep, listed in Exodus among the plagues of Egypt, 
was possibly anthrax. Various classical writers refer 
to animal plagues recognizable as anthrax, but not 
until the end of the 16th Century was it suspected that 
In 1613, in the 
south of Europe, an anthrax scourge carried off 60,000 


the disease was transmissible to man. 


people. 

Anthrax is of special interest historically to bacter- 
iologists, as the anthrax bacillus was the first micro- 
organism proved definitely to bear a specific causal 
relationship to an infectious disease. The production 
of a preventive vaccine for animals by Pasteur in 1881 


was the forerunner of our modern biological therapy. 


The Anthrax Bacillus 


“TBE DISEASE ts caused by the anthrax bacillus, a 

minute sporc-forming, rod-shaped organism de- 
veloping in the blood, body fluids and internal organs 
of infected individuals. It frequently occurs as long 
wavy chains of square-cnded rods 5 to 10” long by 
lL to 114 4 broad (it would take from 2500 to 5000 of 
them end to end to measure one inch). 

In body fluids, away from an abundant air supply, 
this organism does not form spores, or resistant bodies, 
but when exposed to the air in body discharges or 
blood, or on hair, wool or skin, the bacteria readily 
form smali oval spores within the cells. Spores are 
condeasation products ef the bacterial substance sur- 
rounded by a resistant wall or membrane. They are 
able to survive in a dried state indefinitely, and to 
again take on growth, reproductive and disease produc- 
Ing propertics when they are brought into favorable 


University of Pennsylvania 


surroundings, as into 
wounds of animals or man. 
They will grow actively 
when the dried animal tis- 
suc in or on which they are deposited again becomes 
wet, as in the soaking of dried skins. 

These spores are resistant to heat and chemical 
action and are the usual transmitters of the infection in 
industry. They may survive drying for 18 years or 
more, exposure to 5% lysol for seven hours, to 5% 
carbolic acid for two days, or 10% mercuric chloride 
for 20 minutes. They are killed by 150° C. (302.4 F.) 
dry heat in three hours, by 100° C. (212 F.) steam tn 
24 hours, and by boiling water in two hours. 

They grow readily on artificial culture media with 
the production of characteristic, easily recognizable 
colonies. 

These spores survive indefinitely on hair, wool, or 
skins obtained from infected animals, and on wood- 
work or masonry in industrial plants handling infected 
materials. 

The dust and sweepings of storage lofts for skins 
often harbor anthrax spores, and tannery soak vats 
or milling drums once infected may remain so for 
long periods. 


Anthrax Bacilli in the Body 
HE BACILLUS is recognized in body fluids and 


tissues as a square-ended, or even slightly concave- 
ended, rod, somewhat unevenly stained by the usually 
employed bacterial dyes. In body fluids it occurs 
singly, in pairs end to end, or in short chains, but in 
tissue capillaries and lymph spaces, as in liver, spleen, 
kidney, etc., it may form quite long chains. In body 
fluids it forms easily demonstrated capsules, or mucous- 
like envelopes surrounding the rods. 

No spores are seen in preparations made from liv- 
ing tissues, except at times in sloughing tissues from 
the surface near the center of a well-developed car- 
buncle. 


Distribution in Nature 


HE ANTHRAX bacillus is very widely distributed 
in nature and anthrax, or splenic fever, in cattle, 
sheep, etc., is Common in many countries. The disease 
is indigenous in South America in cattle, in Egypt and 
Arabia in sheep and goats; in India in goats, sheep 
and cabretta (a cross between goat and sheep) and 
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water buffalo, in China, Siberia and Russia in cattle 
and horses, in Mexico in cattle, and to a less extent 
in some European countries. In 1864, in Russia, 
72,000 horses are said to have succumbed to anthrax. 


Anthrax in Industry 
| we beneuee AND SKINS: Anthrax infection is of im- 


portance industrially to those handling imported 
cattle hides originally coming from independently 
slaughtered animals, especially in dried and dry-salt 
shipments. Wet salt hides from beef cattle slaugh- 
tered in the larger abattoirs are not apt to have an- 
thrax, and there are no records of the infection being 
contracted from such stock. Imported goatskins more 
often than not come from countries where anthrax is 
prevalent and anthrax is an ever-recurring hazard in 
goat-skin tanneries. Imported horsehides from Rus- 
sia and Siberia might carry anthrax, though few if any 
of our industrial cases in this country are traceable to 
this source. Imported sheepskins are usually brought 
in in a salt and acid pickle and in this condition are 
free from danger. 
WOOL: 
industrial 


Imported wool is a not unusual source of 

anthrax. Formerly this was not so, as 
America received very little “dead” wool clipped from 
dead animals from anthrax-infested countries, but in 
the last few years anthrax from wool has been on the 
increase in this country. In the 1919-to-1924 period 
the Industrial Anthrax Committee of the Industrial 
Hygiene Section of the American Public Health Asso- 
ciation found only 10 reports of cases traceable to wool 
out of a total of 447 cases, or 3.8%. During 1924 to 
1927 wool handling was responsible for 28% of the 
traced infections reported, and in the 1927 to 1929 
period to 34.4% or 43 out of a total of 162 cases. 
The percentage of anthrax infections from skins and 
hides in the same periods were 50, 46 and 36.8, re- 
spectively. 


June, 
1919-1924 


Leather industry, hides — 


Source of June, 


1924-1927 


June, 


Infection 1927-1929 


and skins.......... Pear Ms oa ea aed 37 
Wool industry ....... ee te hse kd 35 
Hair, fur and brush in- 

dustries ........ eo ee , ere 8 
Animal contact....... ere | es aes 17 
Shaving brush........ eee es eo eho 1 
Other sources ........ Pere 5 2 








Table 1. Percentage of Anthrax Infections by Traced 
Sources of Infection 

Hair: Horsehair imported for the manufacture of 

brushes, haircloth and curled hair is responsible for a 

certain number of cases in industry, and formerly for 

a number of cases of facial anthrax from the use of 

cheap horsehair shaving brushes. Fortunately, owing 
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to the publicity given to this latter hazard and the reg- 
ulations enforced for the sterilization of these brushes 
or of the hair to be used in their manufacture, and also 
to the general discontinuance of the use of horsehair 
for this purpose, this risk is a vanishing one. 

TRANSPORTATION: The transportation of infected 
hides, skins, wool or hair is also responsible for a few 
cases in stevedores, freight agents, draymen, etc. 


Anthrax from Domestic Sources 


S YET industrial anthrax in the United States, 
other than in ranchers, cattlemen, stablemen, etc., 

is practically always traceable to the handling of im- 
ported animal materials. This in spite of the increas- 
ing prevalence of animal anthrax in this country and 
the increase of infections from direct animal contact. 

Evidently skin or hair from diseased animals is much 
less apt to find its way into commerce here than in a 
number of foreign countries. The Bureau of Animal 
Industry and many State regulations endeavor to pre- 
vent this happening by the requirement that animals 
dying from anthrax shall not be bled, skinned or quar- 
tered, but shall be buried whole in quick lime. If this 
is done the bacilli do not have a chance to form spores, 
and so are casily killed by the lime. Unfortunately, 
this is not always done as the diagnosis may not be 
made before death. 

Quoting from the 1929 report of this committee: 

‘Anthrax due to animal infection is apparently also 
on the increase, and we feel sure that the tables under- 
state this increase. In some states, at least, where no 
other industrial sources are listed, some of the cases not 
traced to source were undoubtedly due to infection 
from livestock. The 1927 report listed an average of 
less than 5 cases per year traceable to this source or 11 
per cent of the traced cases. This report lists 21 cases 
so traced, 8.4 cases per year, or 16.8 per cent of the 
traced cases. Either anthrax from animal contact is on 
the increase or these cases are being much more often 
recognized. In the 1927 report only three states listed 
such cases, while in this report seven do so, two other 
states inferring that there were probably such cases un- 
reported in their states where animal anthrax was rec- 
ognized. Three of four animal source cases in one 
state (Oregon) were definitely traced to fly bites, the 
flies acting as carriers from sick animals.” 

Anthrax from handling livestock was reported from 
Arkansas, California, Louisiana, New Hampshire, 
New York, North Carolina and Oregon. The out- 
standing features of this report are: 

“First: An apparent increase in interest in the sub- 
ject of anthrax infection as evidenced by increasing de- 
tail in reports, especially as to tracing infection to 
source, and as to diagnostic methods, infection sites 
and methods of treatment. 
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“Second: A general decrease in the number of cases 
reported, confined, however, to tannery and shaving- 
brush infections, the latter being almost negligible. No 
decrease in infection from handling horsehair and a 
definite increase in anthrax due to wool handling and 
to contact with livestock. 

“Third: A comparatively low fatality from tannery 
anthrax, duc to constant watchfulness and prompt, 1n- 
tclligent treatment, and an alarmingly high fatality in 


Total for Period 1927 
STATI 

Cases Deaths C. 
Arkansas ; . : , ‘ O rere 4 
Calitornia , Be i De ee ee 
Connecticut . se Be ere | O...., |. 
Declaware . awe — ... O. 
Florida , ; : ; | ». Q 
I}linots ; | |. Q 
Lousiana Y | 5. 
Maine . ; | . 1. 
Massachusetts ; 20 | 5 
Mississippt . . 5 L. 
Miussourt . . ? | a | 
New Hampshire - | F . oO 
New. Jersey LO 5 .. 6 
New York ; 47 6) «oe 
North Carolina —— | oe. I 
( Yhio kak eee ean a 2 0. 
(Oregon. ; 7 () i. 5 
Oklahoma. . . () (0) oO 
Pennsylvania ; ta 29 Zionccaa 8 
Rhode Island... . ee wen Mbanct: Se 
lennessec rer , ae ; 
lexas . . Mins % BO uecese BO 
Toran 22 STATES | on. ar 
Per cent fatal.............. ..... 14.8... 21 

( Cases: D 


Table 2. 


anthrax due to animal contact, possibly due to the 
rapid spread of many actively growing vegetative ba- 
cilli introduced into wounds, as compared with the 
longer incubation necessary for the development of the 
comparatively few spores derived from the handling 
of hides, skins, or hair.” 

Table 2 gives a list of anthrax cases and deaths re- 
ported from January 1, 1927, to July 1, 1929. 


Anthrax Infection in Man 
OCAL INFECTION: 


Spores Ay produce disease in Man by entering the 


The anthrax bacilli or their 
body through wounds in the skin. Even the smallest 
breaks in the skin, as hangnails, needle or pin pricks, 
razor cuts, scratches or opened pimples, may serve as 
port: of entry. This is the most usual method of in- 
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fection in the tanning and hair industries and also in 
wool handling. 

Infection occurring through such breaks in the skin 
is at first localized. with the formation of a pimple 
which rapidly develops to an anthrax carbuncle, char- 
bon or malignant pustule, as it is variously named. 
One to three days after infection there ts a burning, 
itching sensation at the site of entry, followed in from 
12 to 72 hours by the appearance of a papule (or pim- 


1928 1929 (to July 1) 
1). # DD. Si D. 
; ee ie ok hee Wie +O ORE 
eras Saw ere ie sie 4 te» 0.04 O 
QO 2 | ee l Q 
ena bk aeaceee BPs nce A ee Ce Q Animal anthrax re- 
ported, 
RS ong ya 0 i a 6.aS% Serer | 
0 Dee pees rrr | ee 0 
6 eer re QO 
| QO. Ps 605.0 86 2 Vee“ Rs 
) Ss. Mi@exaes Fs l 
Serer rererr eer Ce rer ye 
Probably other cases 
animal anthrax prev- 
| err De ys4egdesseoed alent. 
| eee Prrrrecry tere 1928 death record 
not yet compiled by 
disease. 
Ps ae LO see 8 Fee eee he 66 Ow a BED Report covers July 
to July periods. 
TE arg: ea . eee * rey | ee l 
Cs ee 6-08 eee  PeTrrcrerecreT QO 
Bi as eds ded bvede wore 
Q) © Es 6. & uid is aie ii QO 
Q ee Ut és es Ree OOS ASRS 
: ; . Animal anthrax re- 
1S .* 2 & 2 4 QO ane © &~ s ea «cere QO ported, 
9) l _PreT . eee Q 
. eer rare ered ait oe ree Cea 
QO oO. Pe Pre 
LO SS, 11 27 5 
signet, SSA eee > 


Deaths: Blank spaces indicate no report for that year. 


Anthrax Cases and Deaths in 22 States 


ple), resembling an insect bite. In another 12 to 24 
hours a blister has formed in the centre, the pimple has 
enlarged greatly and is surrounded by a hard, reddish, 
swollen area. The patient is feverish and the lesion is 
very painful. Soon the blister degenerates to a green- 
ish black slough surrounded by a reddish or purplish 


area studded with = small Inflammation 


spreads along the lymph channels to the nearest lymph 
glands, which become swollen and tender and may ab- 
scess. If the disease progresses this far a general blood 
stream infection develops, causing death from septice- 
mia or exhaustion. 


blisters. 


In severe cases the entire course 
from infection to death may occupy not over four 
days. 


If, as may occasionally happen naturally, or as usu- 
ally happens with prompt and efficient treatment, the 
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infection remains localized, the slough eventually 
comes away and the patient recovers with a slow sub- 
sidence of the local inflammation and a resulting deep 
scar. The average time lost from work by 82 now fa- 
tal cases in Pennsylvania was over 38 days. 

GENERAL INTERNAL INFECTIONS: — Infection, may 
occur through the lungs from the breathing in of an 
thrax spore-laden dust and here pneumonia develops 
rapidly and almost always terminates fatally. This 
may occur from the handling of dry skins or hides or 


from wool sorting. In fact. this type of anthrax infec- 


tion has been termed " Fortu- 
nately we have had almost none of this type of infec- 
tion in America as yet, though anthrax spores have 
been found in the dust of goatskin waterhouses and, 


as stated. wool anthrax is on the increase. 


wool sorter’s disease.” 


The least frequent form of infection 
thrax 


intestinal an- 


usually contracted from the ingestion of in- 


fected meat. is not an industrial hazard. 
Workers Exposed to Anthrax Infection 
NDUSTRIAL workers directly exposcd to 


include: 


anthrax 


lL. Freight handlers, draymen and loft workers han 


dling imported hides, skins. hair or wool. 


2. All handlers of dry or wet untanned hides or 


skins, including all workers in the wet processes in tan- 
neries: as soak vat men. drum men, beam house men. 
lamers. dehairers. 


Hleshers. shaving machine men and 


“bate” or” 


pure: men. 
3. Workers handling hair and trimmings. (Skins 
remain infective until they enter the tan liquors. Lim- 


ing kills vegetative bacilli and less resistant spores, but 
several wecks’ lime soaking will not be sure to kill all 
spores in the skins. ) 


4. Wool scourers. 


breakers, sorters, and combers. 


(By the time wool reaches the cards most of the an- 
thrax organisms have probably been remaved mechan- 
ically, though the wool passes through no process like- 
ly to kill all anthrax spores until it comes to dycing.) 

5S. Hairdressers, combers, washers, bleach- 
ers, curlers and weavers, and brush makers. 


sorters, 


6. Occasionally finishers and leather workers may 
contract anthrax, but in these cases the infection is 
probably carricd indirectly from the wet processes di- 
vision. Rarely anthrax infection is claimed to have 
been produced from finished leather, but in these cases 
there may have been some other overlooked source. 
These cases are so infrequent that we may feel sure 
that the tanning process usually removes the hazard. 

Repair men, carpenters, ctc., 
tannery 


working around 
vats or warehouses. 

A survey covering a 12-year experience (1910 to 
1921, inclusive) with industrial anthrax in Pennsyl- 
vania showed that of 13,339 tannery employees 1040, 
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or less than 847, were directly exposed to anthrax in 
the handling of untanned skins and hides. Of this 
number about 11°. contracted the disease. 
Of these 25 handled dry skins. 


laborers, 


123. or 
22 wet skins, 64 were 
scvcn were Carpenters, masons, cCtc., 
Onc 


and two were housewiy CS. 


repair- 


Ing or tearing down old Viits, 


was a hair house 


worker. two were finishers. 


The latter contracted the discase, one from washing 


and the other 


work 
73 originated in cattle hide 
and 50 in glazed kid tanneries. 

While cases from cattle hide tanneries have been 
decreasing, 


from mending her husband's 


clothing. Of these cases 


tannerics. 


there is no decrease in anthrax from goat 
skin tanneries, as practically all of their skins are im- 
ported, usually from countrics where anthrax 1s preva- 
lent. 


Mortality From Industrial Anthrax 
Hen MORTALITY 


nort: lity of the 


The 
L929 was 
, reduction being most noticeable in tannery in- 
fections. 


in this serics was 21% 
162 Cases reported in 
14.8% 


SITES OF LOCAL INFECTIONS: Anthrax carbuncles 


in the cases reported in 1929 were located as follows: 


Cases Deaths 
Limbs ... . » waite: ee em | 
Trunk . Sead ot ass . _ acces ptt | 
Face. neck or head . ; ee 
Internal infections . a ee | 


The high mortality of infections around the face and 
head is usual, these cases occurring in highly vascular 
tissue close to larger vessels via which they may rap- 
idly become gencral infections. 

PREVENTION Ol 


INFECTION: The prevention of 


anthrax infection in industry includes where possible 
the sterilization of potentially infective materials, pe- 
riodic disinfection of work places and equipment, per- 
sonal hygicne of the exposed workers, and the prompt 
and efficient treatment of all wounds, even the smallest 
breaks in the skin. 

HAIR AND WooL DISINFECTION: With hair and 
wool it 1s possible to disinfect completely suspected 
materials by one of several methods: 

BoILING: Prolonged boiling will kill anthrax sores, 
and a three-hour immersion in boiling water is sug- 
gested for hair disinfection by the New York Health 
Department, but as usually practiced in the small shop 
in Open vats or tubs sterilizing conditions are not unt- 
formly obtained 


throughout the mass. The surface, 


corners and sides of the mass never reach 212° F. and 
unless they do sterilization is not assured. 

Dry Heat: The holding of dry hair at 200° F. for 
24 hours will kill anthrax spores, but here also practice 
usually fails to maintain the temperature in all parts 
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of the hot room, and if stoves are used a decided fire 
hazard is incurred. Materially shorter periods are in- 
ctiective. Sulphur bleaching of white hair as_prac- 
ticed cannot be depended upon to sterilize. 

STEAM: Sterilization with steam under pressure in 
an autoclave at 121) C. for 30 minutes (or 115 
pounds’ pressure) will surely kill all spores. This 
treatment has a tendency to set t..c hair, however, and 
for brush making hair must be placed in the sterilizer 
in straight bundles (the usual practice), so it must be 
dressed in an unsterilized condition. 

CHEMICAL: Horsehair imported from China for- 
merly was more apt than not to contain anthrax spores, 
and we suspect it may often do so yet in spite of the 
labels stating that it was disinfected in cyllin. Cyllin 
disinfection, to be at all reliable, must be done very 
carefully, and English authorities have shown “that 
onthrax spores can be cultivated from material 
treated on factory premises with cyllin.” 

England ts solving the hair and wool anthrax prob- 
lem by requiring that such raw material coming from 
anthrax-infested countries pass through a government 
disinfecting station in Liverpool where tt ts disinfected 
under expert supervision at a charge to the user of 
I! 4d. per pound. 

This station has been in operation experimentally 
since 1921, handling materials from certain selected 
districts only. Now they are ready to treble the size 
of their station and make this treatment mandatory on 
all such materials entering the country. 


treat 2.000.000 pounds yearly, 


They now 


The plant handies wool and hair in a tandem of 
four modified wool washing machines. It is first 
scoured 10 minutes in hot soda solution, pressed over 
rolls, scourcd 10 minutes in hot soap solution, pressed 
again, rinsed LO minutes in hot 20 formaldehyde, and 
finally passes through a hot rinse water. When dry it 
is ready to bale and ship to the user, where it can be 
handled with perfect safety. With the continued oc- 
currence of anthrax from hair and the increasing inci- 
dence of wool anthrax the establishment of such a sta- 
tion at an entry port in this country might be advisable. 

SKINS AND Hiprs: With skins and hides the prob- 
lem is not so simple. Most methods that would surely 
kill the anthrax spores would at the same time ruin 
the skin for leather making. There are several meth- 
ods that will give fairly good results, but each has 
some objectionable points. 

SCHATTENFROH METHOD: A 24-hour soak in 3% 
wnhydrous hydrochloric acid in 1067 sodium chloride 
disinfects but leaves a somewhat harsh skin, tannable, 
but harder to tan than a limed skin. 

OTHER MetHops: Several other methods  sug- 
gested have serious objections cither from the stand- 
point of expense, time consumed or limited usefulness. 
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BUREAU OF 
TIONS: 


ANIMAL INDUSTRY RECOMMENDA- 
The U.S. Bureau of Animal Industry recom- 
mends for goatskins a 12-hour soak in milk of lime, 
15 pounds of either burnt lime or hydrated lime per 
100 gallons of water, and for cattle hides a 24-hour 
soak in a 1-to-1000 bichloride of mercury solution. 
But laboratory and field tests have shown that neither 
of these methods is sure to give complete protection 
although both do lessen the risk of infection from sur- 
face contacts. 

Unless the Schattenfroh Method is used—and many 
American tanners seriously object to this—it is safest 
to assume that disinfection lessens, but does not com- 
pletely remove the risk of workers becoming infected. 

IMPORT REGULATIONS: The Department of Agri- 
culture forbids the importation of hides and skins from 
countries where anthrax is known to be endemic, un- 
less from a country maintaining efficient veterinary in- 
spection, and accompanied by a consular or veterinary 
inspector's or other authorized ofhcial’s certificate stat- 
ing either that the materials have been “properly dis- 
infected” or that they come from an area at the time 
free from anthrax. It is impossible in all cases for a 
consul or importer to assure himself of the fact of 
freedom from anthrax or of even being sure of the 
ultimate source of skins in the bales offered for export. 
Laboratories in Massachusetts, New York, and Phila- 
delphia have repeatedly obtained virulent anthrax ba- 
cilli from materials coming from foreign countries 
with such consular certificates, so these cannot be de- 
pended upon to protect the tannery worker. 

Wool and hair for importation must merely be “‘ac- 
companied by an affidavit of the importer stat- 
ing that all the wool or hair came from animals 
free from anthrax,” provided the consignee agrees to 
“disinfect” by exposure to 165” F. (which will not dis- 
infect). 

Materials unaccompanied by certificate may be im- 
ported if “disinfected” as soon as opened up at the 
factory. 

These measures are an attempt, often proved un- 
successful, to protect the manufacturer, but they offer 
no protection to the freight handler in transit. 


Plant Disinfection 


S SOAK VATS are apt to hold infection once 
acquired over some time, it is best completely to 
drain vats periodically, scrub and thoroughly white- 
wash them, and let them be idle for one or two days. 
It is well, at the same time, to whitewash platforms 
around vats and under milling drums and to rinse the 
drums with strong milk of lime. Lime is suggested be- 
cause, although not killing all the spores, it will great- 
ly reduce their number, and residual lime will not harm 
skins that go into liming vats later. 
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EFFLUENTS: The Bureau of Animal Industry is en- 
deavoring to have goatskin tanneries disinfect their 
soak vat and other effluents with chlorine. Owing to 
the high organic matter content of these liquors their 
chlorine demand is extremely high, it requiring 250 
parts per million of chlorine to insure disinfection. 
This makes the process rather expensive and it fur- 
nishes no protection whatever to the tannery employee. 

CLOTHING: Clothing worn by workers in wet proc- 
csses and by handlers of untanned skins, especially in 
goat-skin tanneries, should not be taken out of the tan- 
It had best be cared for 
by the tannery. The best method of disinfection is by 
steam under pressure in an autoclave, using 15 pounds’ 


ncry unless first disinfected. 


pressure for 30 minutes. 

PERSONAL CARE OF WorKERS: Tannery workers 
and workers in hair and uncombed wool should be re- 
quired to wash their hands thoroughly with soap and 
hot water before lunching, and they should take show- 
ers before changing into street clothes. Adequate 
washing facilities should be supplied. A Philadelphia 
tannery has a washroom and shower-room located be- 
tween the locker room for strect clothes and the room 
where work clothes are put on and taken off. When 
not in use, work clothes hang on pegs in the open room 
so as to dry. Workers should not be permitted to take 
lunches into the workrooms, but should be provided 
with lunch tables and chairs or benches in a room sep- 
arated from the working area. 

CARE OF THE SKIN: 


to pay attention to evcry skin wound, even the most 


Workers should be instructed 


trivial, and to apply to the plant dispensary Or a near- 
by physician to have such skin breaks disinfected at 
once (iodine is excellent for this) and covered with a 
protective dressing. No one should work with un- 
protected open wounds of any kind. If the wound 
cannot be properly covered by an impervious dressing, 
rubber finger stall or glove, the employee had best quit 
work until it is healed. Skin infections cannot Occur 
through the unbroken skin. Cuts after shaving should 
be properly protected and workers should be instructed 
to keep their hands away from their faces while at 
work, especially if they have any cuts or open pimples 
on the face. 


Medical Care 
NY PIMPLE or skin sore of any kind in a worker 


in skins, wool or hair should be inspected by a 
physician as soon as noted, and if there is the slightest 
tendency to rapid enlargement and pain this is impera- 
tive. Prompt efficient treatment of anthrax lesions 


usually saves lifc, but delay often means death. One 


Philadelphia tannery that does not have a regular med- 
ical dispensary has a physician visit the plant daily to 
inspect all workers for skin lesions. 
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DiIAGNOsIs: The diagnosis of anthrax in an indus- 
try handling materials apt to contain anthrax spores 
may be made provisionally on the basis of symptoms, 
and on the rapid development of a characteristic car- 
buncle, but it should always be confirmed bacterio- 
logically by direct staining of smears from a discharg- 
ing wound or of scrum from a punctured or incised 
pimple, or by culture from the same sources, followed 
by animal inoculation (guinea pig, white rat or white 
mouse). The finding in the wound of a capsulated, 
gram positive, square-ended rod with a tendency to 
form chains and without spores, unless from the cen- 
tre of a slough, is sufficient evidence on which to base 
specific treatment, but confirmatory culture and animal 
test is always advisable. If a characteristic local lesion 
develops rapidly and bacteriologic examination cannot 
be had, the lesion should be treated as anthrax as delay 
may be fatal. In testing suspected raw materials for 
the presence of anthrax spores, animal inoculation is 
essential. 

TREATMENT: When anthrax infection is diagnosed 
or suspected, the patient should be put to bed at once, 
and if infection is on a limb the part immobilized. 
Treatment should be prompt and radical. If serum ts 
not available, cither excise the local lesion going wide- 
ly into healthy tissue on all sides, or simply dress anti- 
septically. Do not simply incise. One physician who 
has had excellent results injects 50% carbolic acid all 
around the carbuncle. Recently, excellent results arc 
being obtained by the free use of anti-anthrax immune 
serum injected both locally around the borders of the 
carbuncle and intravenously. From 50 to 200 cc. of 
scrum should be used in the first injection depending 
upon the severity of the case, and additional 10 to 20 
cc. amounts may be given two to 24 hours until im- 
provement is noted. Other general treatment should 
be supportive and symptomatic. 


Noise as a Health Hazard 


HE COST of excessive noise is far beyond the 
appreciation of most people, but that it must 
be dealt with in terms of dollars and cents is 

evident. 

The results of working in quiet rooms express them- 
sclves in terms of increased output, decreased errors, 
less energy consumption, and better physical and 
mental health. So important has this conception be- 
come that it ranks with other building problems, such 
as lighting, ventilation and heat. 

Sound-proofing of rooms is accomplished through 
the use of heavy carpets, drapes, new type windows 
which prevent ventilation but exclude noise, special 
sound-absorbing plaster and other devices.—Dr. P. 
Dorman, Clin. Med. and Surg. 
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—Il. Aneline Poisoning— 


ROBLEM: Aniline 


poisoning has become 


HIS ds the recond Ov] ad 


quite a problem = in 
our manufacturing 
processes. Please give a 
gencral discussion of the 
ctfects of aniline and the 
types of aniline poisoning usually encountered; period 
of exposure Causing poisoning; the types of materials 
that are particularly toxic; and a general discussion of 


preventive measures. 


ISCUSSION: 


from aniline dyes, acute and chronic. 


There are two types of poisoning 


In mild cases of acute poisoning, there are pallor 
of the skin, with a slight blueness; considerable diz- 
ziness and uncertainty of gait; slow, labored speech; a 
condition of slight inebriation, with loquacity and 
manifest gaicty; loss of appetitc, constipation, and 
tense rapid pulse. 

In severe cases of acute poisoning there ts a dark 
blue and apparently swarthy cyanosis of the skin, 
bounding pulse, increased frequency of respiration, 
which has been described as “air-hunger.” Sometimes 
vomiting, bloody urine, and considerable difhculty in 
passing the urine, will also be encountered. 

In the most serious cases of acute poisoning, sudden 
prostration, with cold, pale skin, blue lips, nose and 
cars are evident. There is almost entire absence of 
sensibility, with a moist cold skin. The pulse ts small, 
and death often occurs after a comatose period. Oc- 
casionally there are convulsions. 

The subacute and chronic type of poisoning is char- 
acterized by anemia, slowing of the pulse, disorders 
of the digestion, such as loss of appetite, vomiting, 
diarrhea and belching of gas; various eruptions on dif- 
ferent parts of the body; nervous symptoms such as 
headaches, ringing in the ears, dizziness, unrestful 
sleep, disturbances of the sensibility, and spasmodic 
muscular pain. 

It is stated that subacute and chronic poisonings are 
very rare. Anemia and slow pulse are the carly 
symptoms. 

Absorption of aniline and its various compounds 
takes place mostly through the skin, by direct contact 
or by saturation of the clothing. There is some ab- 
sorption through the digestive organs, and also in cases 
where there is considerable dust, there may be breath- 
ing of small particles or various fine powders. 

There is no set period of exposure through which 


erties Of articles in which im 

rlanl p! oble Wis of mdustrial medli me and hy ete dle 
will be discussed. In the form to be used, the problem 
in its essentials will be briefly stated, and the discussion 
will follow. Sue ge ions from readers will be welcomed 
wid viven due consideration im the selection of future 


cub fects. 


it is necessary to go before 
poisoning can develop in 
the use and handling of 
aniline dyes and related 
compounds. There are so 
many different kinds of 
aniline dyes, and individ- 
uals vary so greatly in their bodily conditions that it is 


next to impossible to set down a standardized 
exposure period. It is important to know, how- 
ever, in a general way, which classes of aniline 
dyes are most dangerous and which are only ex- 
ceptionally serious in their effects. Dr. Alice Ham- 
ilton in her excellent book on “Industrial Poisons 
in the United States” has made such a  classifi- 
cation. This takes into consideration different 
processes, so that the examining physician may decide, 
on the basis of the physical examination of the appli- 
cant for work, in which department he can safely be 
placed. There are three classes of processes: 

Class I includes operations or processes in which 
nitro or amido compounds are used and which experi- 
ence has shown involve risk of poisoning to the work- 
men. In this classification come the following de- 
partments: naphthionic crudes, dinitrobenzene, the 
diamins, the so-called “aniline dyes’’—-(rosaniline, 
magenta, fuchsin, aniline bluc, alkali blue) phenly- 
glycin drying, anthraquinone, pyridin, indanthrene 
ycllow. 

Class I includes all poisons or processes involving 
the handling of nitro or amido compounds, but which 
are attended with less risk, cither because the poison- 
ing set-up is less severe, or because the equipment is 
so arranged that there is no contact with the poisonous 
substances. In this class comes paranitraniline purt- 
fication, betanaphthylamin, aniline reduction, benzidin 
manufacture, auramine, and benzanthrene. 

Class IIT includes operations which do not involve 
handling nitro or amido compounds, or in which such 
compounds are present, but no ill effects have thus far 
resulted from such work. This class is large and in- 
cludes the ortho and paratoluidin department, sulpho- 
nating processes of all kinds, all low-pressure auto- 
clave work, naphthionic purification, picramic acid, 
benzoic acid, chloracetic acid, salicylic acid, chlorine, 
hydrochloric acid, chlorbenzene, benzaldehyde, sodium 
sulphide, nitranisol, eosin, victory green, sulphur black, 
and indigo. 


In gathering records from three different manufac- 
turing groups having experience with aniline dyes, 
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Dr. Hamilton has emphasized the fact that the work- 
men who come in contact with raw material, interme- 
diates, and colors have a decidedly higher sickness rate 
than have workmen even in the same plant, who do 
not have the same exposure. 

According to Weyl, the German investigator, there 
are 96 coal tar colors which are poisonous. These be- 
long to the following classes: nitro colors; triphenyl! 
and diphenylmethane colors; acridin; oxasin; and 
thiobenzyl colors. In the American experience, in the 
judgment of several authorities in this field, cases of 
poisoning have occurred from 50 different substances, 
in the making of dyes and dye intermediates. 

Regarding the advisability of doing periodic exam- 
inations, to control the health hazards involved in this 
type of manufacture, such examinations would be of 
no account or assistance unless the physician who does 
them is acquainted with the processes related to the 
various hazards connected with the manufacture of 
aniline dyes. When such processes and matertals are 
known, the physician may then decide upon the basis 
of the physical condition of the applicant for work, 
In ad- 


dition to this. the physician would probably be careful 


in Which department he can safely be placed. 


to exclude from any aniline dye exposure, persons 
having any degrce of anemia, organic heart disease, 
lung trouble, or any organic or physical defect likely 
to cause difficulty with the circulation of the blood, or 
the proper functioning of the respiratory organs. The 
physician should also understand the symptomatology 
of aniline poisoning thoroughly, so that should be- 
ginning poison manifest itself, the individual con- 
cerned could be removed from further exposure. 

General preventive measures may be summarized as 
follows: 

1. Distillation processes and the purification and 
cooling of distillation products should be carried on in 
properly constructed stills, the apparatus and vessels 
being provided with facilities for the removal of in- 
jurious gases, and all leaky or defective apparatus 
should be properly repaired and maintained. 

2. Many processes involve exposure to chlorine, 
acids, sulphureted hydrogen gas and other chemical 
agents, which must be guarded by enclosed apparatus 
and mechanical suctional ventilation for the removal 
of toxic fumes and dust. 

3. In addition to this. the general ventilation of the 
establishment should be properly supervised and main- 
tained. 

i. Sweeping and cleaning should be done if possible 
by the vacuum system. 

5. General and personal cleanliness are of the ut- 
most importance. Frequent washing of the hands. 
especially before meals, and a bath with change of 


clothing upon cessation of work, are essential. 
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6. Proper protective clothing, such as special work 
suits, rubber boots and gloves, and cye protection 
should be provided. 

7. The workman should regularly receive systematic 
instruction in the prevention of accidents and first aid, 
in the employment of artificial respiration, Oxygen 1n- 
halation, and other procedures designed to control 
minor accidents and prevent serious mishaps. 

The subject of occupational disease coverage is im- 
portant. Besides the states providing for general cov- 
crage for occupational diseases (California, Connecti- 
cut, District of Columbia, Massachusetts, North Da- 
kota, and Wisconsin), the specific schedules of Minne- 
sota, New Jersey, New York, and Ohio mention the 
compensability of poisoning caused by exposure to 
nitro and amido compounds or derivatives of benzol, 
or of the aromatic serics. 

In summary, the manufacture of aniline dyes and 
related work requires careful, technical and medical 
supervision to guard the health of workers exposed to 


the various manufacturing processes involved. 


Water and the Worker 
By MAX TRUMPER, Ph.D. 
Consultant in Industrial Toxicology 
Philadel phia, Pa. 

ATER ts so fundamental to our existence that 
we accept it as a matter of course, and our in- 
terest is aroused only when something is wrong 
with the supply. In such case, industry has been fre- 


Manu- 


facturers made certain that both the quality and quan- 


quently among the first to manifest concern. 


tity of water were satisfactory to efficient operation of 
machinery, especially boilers. Railroads carly estab- 
lished chemical laboratories for the analyses of water. 
Water, known as hard water contains lime salts, a 
constituent with which many industrics are unfor- 
tunately familiar. 

For drinking purposes, however, waécr aroused but 
little concern, and was considered satisfactory so long 
as it was free from discase-producing bacteria. This, 
of course, is mercly a minimum essential, because 
water unlike most food stuffs is taken raw. However, 
drinking water is seldom pure, for some chemical or 
other will usually be found in solution. The effect of 
such chemicals on the human body after continued use 
is a subject needing much further research. We know 
that hard water in particular, or an insufficient intake 
of water in general, produces a tendency toward con- 
stipation. In localities where only hard water is avail- 
able, simple goiter is often endemic as evidenced by 
the high incidence of goiter in the region of the Great 
Lakes. In visiting for the first time a new inland com- 
munity, one can tell whether the water supply is essen- 
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tially that of hard water by noting the frequency of 
goiter among the inhabitants. Goiter 1s indirectly 
related to a deficiency of iodine, and iodized salts have 
been used to advantage in these communities where 
goiter is common. 


OW much water does the worker need? I am 
considering, of course, the normal healthy in- 
dividual. To understand the problem of water and 
the worker, it will be necessary to consider briefly some 
of the facts of water in its relationship to those body 
mechanisms which are essential to good health. The 
total daily fluid intake of such a person is approxti- 
miitely four to six pints. The exact water intake varies 
primarily with the activity of the individual, also with 
the temperature and humidity of his environment. 
About one-third of the water he needs comes from the 
so-called solid foods, such as meat, bread, fruits, vege- 
tables, etc. He drinks daily from three to four pints, 
which is equivalent to six or cight glasses of water, 
milk, tea, coffee, etc. This quantity of water must 
enter his body each day, if good health is to be main- 
tained. This amount of water is necessary to replace 
the three to five pints of water lost daily through the 
skin, lungs, intestines and kidneys. Larger quantities 
of water are necessary for the worker engaged in oc- 
cupations involving exposure to high temperature. 

In order that normal digestion and absorption of 
all food stutts take place, it is necessary that about 
four to five pints of water be secreted and circulated 
continually through the gastro-intestinal tract by way 
of the various digestive juices. 

Some other body mechanisms cannot function 
without water. Breathing is dependent upon ade- 
quate moisture in the microscopic cells which line 
the delicate walls of the lungs. Their movements, 
as well as the movements of all joints, are possible 
only when a lubricating fluid is present. All mucous 
surfaces, in order to carry on their normal functions, 
must be in a moist state. The kidneys and intestines 
can climinate the daily waste products only provided 
that sufficient water is available. Finally, there are 
the efficient mechanisms whereby the body maintains 
iis temperature. This function is facilitated by the 
90¢¢ of water in the circulating blood plus the large 
reserves of water in the body itself which is 2+, water. 

It thus becomes apparent that our very existence 
depends on a sufficient supply of water in the body 
to carry on the above-mentioned functions and also to 
replace the automatic, imperceptible losses of water 
from the skin and lungs, and the water excreted in the 
urine and feces. 

A unique mechanism in the body's water balance ts 
its evaporation from the skin in the form of sweat. 


To evaporate one gram of water from the skin re- 
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quires 64 British thermal units (the quantity of heat 
required to raise the temperature of one pound of 
water 1 F) per ounce. Several pounds of water may 
be lost by way of the skin during hard work. High 
temperature and low humidity facilitate this evapora- 
tion, which ts in itself a cooling process. Those peo- 
ple who are continually mopping their brows in hot 
weather are bound to continue hot and uncomfortable 
by thwarting the normal process of evaporation which 
removes the excess heat from the body. We feel the 
heat more when both the humidity and the temperature 
are high because then the sweat cannot be evaporated, 
and but little heat is lost through radiation or conduc- 
tion. The sweat which is absorbed by clothing does 
Hot carry out with it the extra heat which is necessary 
to evaporate sweat. In such conditions, the only re- 
course lies in moderate air circulation and ventilation, 
but it is essential to avoid draughts which cause too 
rapid a cooling of the body and lower resistance to 
colds. 

I have stressed the necessity for a sufficient water in- 
take because most workers do not drink enough water. 
These individuals apparently suffer no immediate harm 
other than perhaps constipation and a tendency toward 
incomplete elimination of normal end products which 
may become toxic and occasionally they may suffer 
from gravel or stone in the kidneys. 

However, in encouraging workers to drink plenty 
of water, they must not forget the old medical adage 
that “anything that is capable of doing good is equally 
capable of doing harm if used unwisely.”’ 


AKEN immoderately, water may wash out too 

much salt! A worker exposed to high temperature 
in drinking freely of water may wash out in his sweat 
as much as one ounce of salt in a day. These workers 
sooner or later show symptoms of salt deficiency. 
One of the carly symptoms is weakness with a loss of 
appetite, later followed by headache, nausea and 
severe cramps in the calves of the leg or stomach. The 
latter are outstanding symptoms, which may be re- 
lieved within a few hours by a liberal salting of the 
food. This extra salt is necessary to replace the salt 
lost in the excessive amount of sweat. The normal in- 
dividual excretes about half an ounce of salt per day 
in the urine. If this individual perspires freely then 
the kidneys restrict their salt output to supply the 
necessary salt in the sweat. But when the demand for 
salt in the sweat is greater than the available supply, 
then the foregoing symptoms of salt deprivation de- 
velop. 

In thus recommending that workers be encouraged 
to drink more water, with additional salt under the 
circumstances already indicated, I am recommending 
that which Nature herself has long demonstrated. 
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Methylene Blue Treatment 


—For Cyanide and Carbon Monoxide Potsoning—aA Method to 
Be Used in Conjunction with Artificial Res piration— 


HE FIRST successful effort to use 
intravenous injections of methy- 
lene blue as a remedy for these 

poisons was made in the San Francisco Emergency Hos- 
pital on September 5. 1932. Since that time a sufh- 
cient number of cases have been reported where this 
treatment has been utilized both in conjunction with 
cyanide and with carbon monoxide poisoning to justify 
a critical review of the entire subject, together with 
recommendations for the more general and widespread 
use of this treatment. 

Attention in San Francisco was focused upon the 
subject of cyanide poisoning during the summer of 
1932 by a triple tragedy. An office building manager 
invited two policemen of his acquaintance into his of- 
fice for a friendly chat and a drink. The well-inten- 
tioned, but careless host selected the wrong bottle from 
several in his safe, with the result that within a few 
minutes after the glasses were drained, all three were 
lying at the point of death in the San Francisco Emer- 
gency Hospital. Death occurred quickly in two cases, 
but the third survived for about three hours, thus en- 
abling the attendant physician to make a trial of all of 
the then known antidotes for cyanide poisoning. 

This desperate but futile effort convinced Dr. J. C. 
Geiger, Director of Public Health in San Francisco, 
that a thorough examination of the entire subject 
should be made. Reports were requested from various 
local authorities as well as from various universities. 


Cyanide and Carbon Monoxide 


HE REPORTS submitted reviewed investigations 

dating back to 1910, and directed attention to the 
similarity in effect upon the circulatory system of 
cyanide in its various forms and carbon monoxide. 
Cyanide is used commercially most extensively as hy- 
drogen cyanide (HCN). 

Accidental poisoning from cyanide occurs most fre- 
quently from the use of the gas in connection with 
fumigation of ships and buildings for the extermina- 
tion of rodents and insects, and in the fumigation of 
citrus trees for killing scale. Cyanide is frequently 
taken by mouth with suicidal intent in the form of 
solutions of various salts. In recent years, commercial 
use of cyanide has been greatly extended through its 
utilization in such industries as engraving, gold min- 
ng, silver plating, copper cleaning, and a variety of 
hemical process industries. Where cyanide is widely 
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used there is always the danger of acct- 
dental poisoning, as in the case of the 
triple tragedy in San Francisco. 

Carbon monoxide occurs in producer gas, in the ex- 
haust from automobiles, and in the products of incom- 
plete combustion from stoves, heaters, and furnaces. 
Carbon monoxide is a frequent cause for the prostra- 
tion of firemen and others trapped in burning build- 
ings, since they usually are not overcome by the smoke, 
but by the colorless, odorless carbon monoxide which 
is always a product of incomplete combustion in an 
enclosed place. 

The importance of these two poisons in the death 
rate in San Francisco is shown by the fact that a total 
of 432 fatalities were traced to one or the other of 


them during the five year period ending December 31, 


1932. The following table gives the details year by 
year. 
No. of Cases of Carbon Monoxide Poisoning 
Year Accidental! Suicidal Total 
1928... — ©. SO 126 
1929 iit 5 <n, Cs sae S4 LOS 
Se 4 «- ite eS 19 83 
1941 be ear ee ere 5 22 
>? ie ae LS 14 4] 
Sub Total CO.... 135 ....... . 235 : ove 
No. of Cases of Cyanide Poisoning 
Year Accidental Suicidal Potal 
FR a ee a th ar a wleha a ae a TTL S 
Pere - ak REO ere 1O 
a et eT eS oer eee getty a 1] 
| SS eae re De ee 6 are 12 
ee ee a ee ah en agrune cages 21 
Sub Total Cyan- 
“eer a re Oe <. eae 2 
Grand Total All 
a re | Pe eee 297 cca oe 


Fatalities in the City and County of San Francisco from 
Cyanide and Carbon Monoxide Poisoning, Five-Year 
Period, 1928-1932 
Note: The marked reduction noted in the suicides in 1931 ac 


companied the introduction of natural gas in the San Francisco 
mains, which does not contain carbon monoxide. 


Experimental Foundation for the Method 
NE OF THE first public reports on the pharma- 
cology of this subject was issued by Otto War- 
burg in 1910, who established an improved effect on 
the oxygen exchange rate in erythrocytes by methylene 
blue. His report was confirmed by Barron and Har- 
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rop, who made additional studies during 1928 and 
1929 on the nucleated erythrocytes in avian and mam- 
malian blood. Their work indicated that red blood 


cells having | high anacrobi mctabolism show thi 


most marked rFOSPONSC TO stimulation from a watcry so 


lution of methvilene blu The tendency of both car 








Emergency Methylene Blue Kit 
1. Extra Needle, 22 g.. 19 in., sterile container. 
2. Ampoule of Skin Sterilizing Fluid. 
3. File for breaking Ampoules. 
!. 50 cc. Ampoule of Methylene Blue. 
5. 50 cc. Luer Syringe, in Sterile Packing. 


bon monoxide and cyanide ts to arrest the process of 
cell oxidation or oxygen exchange. Barron and Har- 
rop found that the presence of cyanide did not prevent 
the stimulating action upon this function by methy- 
lene blue. 

In 1931 N. B. Eddy succeeded in counteracting the 
action of cyanide on dogs by an intravenous injection 
of a 1! 


kilo of body weight. 


, solution of methylene bluc, using Ice. per 


Bodily temperatures were rauiscd and the carbon 
dioxide output was increased by an intravenous injec- 
tion of methylene blue in experiments on dogs  re- 
ported by J. F. Heymans in 1922. 


Beginning in 1928, somewhat similar experiments 
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on animals were undertaken by Dr. Matilda M. Brooks 
working at the University of California. She found 
that rats, rendered unconscious by an atmosphere of 
cither 1°; cyanide or carbon monoxide, regained con- 
sciousness more rapidly after an injection of methylene 
blue into the peritoneal cavity. The time of recovery 
from cyanide was reduced approximately 647, in com- 
parison with the time taken by controls receiving no 
injection, and in the case of carbon monoxide, the re- 
duction in time was 43¢,. The amount of methylene 
blue injected was Icc. of 0.01M solution in Ringer- 
vlucose solution for each 100 grams of body weight. 


Nature and Uses of Methylene Blue 


HE WORK of these investigators indicated that 

methylene blue, upon entering the blood stream, 
takes up hydrogen to become methylene white. Methy- 
lence blue is a dye (methylthionine chloride U. S. P. 
C,,H,.N.C1S,H.O) which has enjoyed some medicinal 
use as an analgesic in neuritis, sciatica, and neuralgia. 
It has also been used as an antizymotic and antipyretic 
in malaria, and as an antiseptic in urethritis, cystitis, 
conjunctivitis, and various skin diseases. It has also 
It tends to 
color the urine blue or green, and in the urine it is a 


been used as a test for kidney functioning. 


slow, weak germicide. 

After taking up hydrogen in the blood stream to 
become methylene white, it apparently is colorless, 
odorless, and entirely harmless to the membranes. It 
regains its blue color when exposed to the air or in 


contact with hydrogen peroxide. 


Trial of Methylene Blue on Man 


PTER reviewing the above and similar investiga- 

tions, Dr. P. J. Hanzlik, of the Stanford Univer- 
sity School of Medicine, and Dr. C. D. Leake, of the 
University of California School of Medicine, joined in 
recommending to Dr. Geiger of San Francisco that 
intravenous injections of methylene blue be tried in 
cases Of human poisoning from cyanide or carbon 
monoxide. Following this recommendation the treat- 
ment was administered under the supervision of Dr. 
Geiger on September 5, 1932. 

With suicidal intent a young man had swallowed 
about 15 grains of potassium cyanide in solution. 
When brought to the San Francisco Park Emergency 
Hospital the patient was comatose, with spasms of the 
voluntary muscles, and extreme tension of the hands 
and feet. Under any previous method of treatment, 
his case would probably have been abandoned as hope 
less. However, after gastric lavage with sodium bicar- 
bonate, an injection of 50cc. of a 1% solution of 
methylene blue was made into the medium basilic vein 
by Dr. R. G. Millzner, the surgeon on duty. The fol 


lowing statement is taken from the case report in. the 
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Journal of the American Medical Association for De- 
cember 3, 1932, page 1944: “Within a very short 
time voluntary movements were noted and before five 
minutes had elapsed, the man was conscious and ap- 
peared to be essentially normal except for a severe 
chill and an apparent flushing. Recovery was com- 
plete within 15 minutes.” : 


Numerous Carbon Monoxide Cases Reported 


ITHIN a short time after the successful outcome 

of this case, opportunity was afforded for a trial 
of the treatment with carbon monoxide with equally 
brilliant results. The following are typical cases taken 
from numerous reports now on record: 

1. Robert Brenk, of Terminal Island near San 
Pedro, California, employee of the California Fish and 
Game Commission, was overcome by carbon monoxide 
fumes while working near a defective stove. After 
two hours’ futile effort with the inhalator, Dr. F. 
McLean Campbell administered methylene blue with 
entirely satisfactory results. 

2. George Harms, age 66, a printer of Fort Collins, 
Colorado, attempted to commit suicide by carbon mon- 
oxide gas in his garage. Methylene blue was adminis- 
tered, in conjunction with use of the inhalator by city 
firemen. 

3. Charles Maisel, a contractor of Cincinnati, Ohio, 
was overcome by carbon monoxide gas while working 
on an automobile in his garage. Methylene blue was 
administered by Dr. Edward Dulle, and his associate 
Dr. Leon Renneker. After revival with methylene 
blue, a blood transfusion was given later. 

4. Orren Henderson, electrician of Tulare, Califor- 
nia, was overcome by carbon monoxide while working 
in a building in the Kettleman Hills oil field. Suc- 
cumbing to the fumes from a gas heater, he fell to the 
cement floor, cutting his head. He was taken about 
70 miles to Fresno where methylene blue was success- 
fully administered in a hospital. 

5. Charles Stengle, a soldier at the Presidio, ‘San 
Francisco, was resuscitated at the Central Emergency 
Hospital after being overcome by smoke in his room. 
The soldier had been smoking in bed, and his mattress 
had caught on fire. Methylene blue was successfully 


administered by Dr. John Golden. 


Emergency Methylene Blue Package 


N DEALING with these deadly and rapidly acting 
poisons, it is essential that every effort be made to 
eliminate delay in administration of the treatment. 
With this thought in mind, a manufacturing chemist 
in San Francisco has collaborated with a well-known 
safety supply house and with several doctors and safety 
engineers in developing an emergency kit for this pur- 
pose. The package is compact, carefully packed and 
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sealed, and the contents are fully sterilized and ready 
for instant use. The methylene blue forms a stable 
solution which retains its properties indefinitely when 
properly compounded and sealed in a 50cc. glass am- 
poule. Such a kit can accordingly be safely kept avail- 
able for many months until an emergency arises de- 
manding its use. 

Each of the new emergency packages contains: 

One 50cc. ampoule of 1°;, Methylene blue solu- 
t.on 

One 50cc. Luer glass syringe 

Two Luer needles, 22g. 11/4 in. 

One ampoule of skin sterilizing fluid 

One file for breaking ampoules 

It is suggested that most first aid hospitals and in- 
dustrial plants where cyanide is used, or where there 
are special fire hazards will require at least two addi- 
tional methylene blue ampoules. Experience has indi- 
cated that three injections may be given to the patient 
at hourly intervals with complete safety. This pro- 
cedure is advisable rather than resorting to other ex- 
treme stimulants such as blood transfusions (as sug- 
gested in carbon monoxide case No. 3 above). 
Adrenalin may also be administered under competent 
medical supervision in cases which require this addi- 
tional supportive treatment. 

From the recorded cases and upon the best advice of 
physicians and investigators familiar with the method, 
artificial respiration is urged as a vital and necessary 
treatment to be used in conjunction with methylene 
blue. In cyanide poisoning by mouth, the stomach con- 
tents are first emptied, gastric lavage with sodium bi- 
carbonate being recommended. Artificial respiration, 
using an inhalator if one is available, should be con- 
tinued in all cases during and after the injection of 
methylene blue until recovery is completely effected. 


Summary 


[ NJECTION of a watery 1°, solution of methylene 

blue especially prepared for this purpose is rec- 
ommended in cases of cyanide and carbon monoxide 
poisoning. A total of three injections into the median 
basilic vein of 50cc. each may be safely administered 
at hourly intervals, or more frequently if necessary. 
This treatment should always be used in conjunction 
with artificial respiration, using an inhalator if one is 
available. Under competent medical supervision, ad- 
renalin may be administered as a further supportive 
treatment. 

Competent investigators dealing with the pharma- 
cology of this subject have fully established a sound 
scientific basis for the method and give assurance that 
under proper administration there should be no bad 
after effects. A substantial number of cases are now 
on record where the treatment has been used with both 
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cyanide and carbon monoxide poisoning, so that physi- 
cians everywhere are fully justified in using this method 
of treatment. 

Emergency methylene blue packages containing all 
necessary items fully sterilized and ready for instant 
use should be available in all public, municipal and in- 
dustrial health departments or first aid hospitals, in fire 
departments, in police stations, and at all central in- 
dustrial locations where fire hazards exist. Methylene 
blue ampoules and other items necessary to the treat- 
ment should be a part of all hospital and practitioners’ 
equipment. 

Through the introduction of systematic training in 
methods of artificial respiration and the perfection of 
the inhalator, substantial progress was made in saving 
human life. The methylene blue treatment used in 
conjunction with artificial respiration should soon as- 
sume a similar place of distinction in the history of 
emergency treatment and first aid work. Enough lives 
have already been saved by using this new method to 
justify the immediate investigation of this subject by 
all who are responsible for such activities as safety, first 
aid, or industrial medicine. 


Medical Phases of Compensation 


HE BUREAU of 
American Medical outlined 


some of the more important phases and tenta- 


Medical 
Association has 


tive conclusions of the study of workmen’s compensa- 
tion. 

The medical side of the American compensation sys- 
tem has been almost totally neglected, physicians 
showing little interest in the movement that finally be- 
came a dominating influence in the practice of a con- 
siderable percentage of doctors. 

It has become evident that every phase of the ad- 
ministration of compensation rests for its success upon 
the skill of physicians and surgeons. This is true even 
in the prevention of accidents. 

In spite of this there is only one state in which the 
law provides for a physician in any official administra- 
tive capacity, although between 70 and 80 million dol- 
lars are paid annually for medical and hospital phases 
of compensation cases, representing a sum nearly twice 
as great as that paid to physicians of Great Britain un- 
der a national health insurance system. 

Chains of clinics have arisen in some states, pro- 
vided with salesmen who solicit business for inferior 
service. Medical services have been unduly stimulated 
by the profit motive of saving compensation rather 
than care for the patient. “‘Payroll check-offs’” have 
been legalized. 

Will a lay-controlled system of health insurance 
evolve for the industrial population, or a system of 
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cthical care for workers directed adequately by the 
profession? 

There is an immediate and urgent need for medical 
representatives in the administration of compensation; 
and among other industrial organizations, the National 
Industrial Conference Board has recognized these is- 
sues.—Abstr., Bulletin of A.M.A. in American Journal 
of Public Health. 


First Aid Education 
Dp WILLIAM DARRACH, of Columbia Uni- 


versity, has stressed the inadequacy of the gen- 

eral public's knowledge of first aid methods 
and the harm that can be done by early mis-treatment 
of a fracture when he said, “A child may sufter a leg 
fracture and kindly disposed persons run to pick up 
the little victim. The injured leg with short pieces of 
bone piercing the muscle is left dangling. The harm 
thus done frequently keeps the patient in the hospital 
longer than the original injury.” 

This is a very important point and should be taken 
to heart by general practitioners, and especially phy- 
sicians who have to do with first aid work in indus- 
tries or through public health education. It is also 
possible that some wide-awake advertiser or his medi- 
cal adviser might get the bright idea of giving the 
public some really sound advice instead of the intoler- 
able ballyhoo that now pollutes almost 20% of the 
radio time.—Editorial, American Medicine. 


Drugs and the Public 

OMETIMES we are misled by ideas representing 

the careful laboratory control by reputable phar- 

maceutical concerns in the preparation of drugs 

and biological material. Although occasionally a 

really valuable agency is discovered by scientific meth- 

ods, more commonly the following scheme is more 
frequent in industry: 

1. Someone happily thinks of a very attractive 
name. 

2. Someone else is asked to discover a medicine 
which wiil fit the attractive name. 

3. Someone else is invited to discover a disease 
which the medicine with the attractive name may be 
recommended to remedy. 

4. A great advertising campaign is undertaken. 

5. Testimonials pour in from physicians or from 
satisfied patients. 

6. The profits are counted. 

The author of this comment says that he is thor- 
oughly disillusioned about the fiction of scientific re- 
search where profits are not at stake or some pressing 
financial question does not impinge——'The Seat of 
the Scornful” in American Medicine. 
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EDITORIAL 


The Bulwarks of Industrial Health 
COMPARISON between health work in 


schools and in industries has been made in this 
issue by Dr. J. A. Britton (see p. 2): “This 
generation has seen a tremendous development in the 
care of infants and school children. It was not many 
years ago that half our babies died before the age of 
two. Organizations of every sort—private, city, state 
and national—have combined in intensive campaigns 
for better babies, till now a baby has a real chance to 
live. Private physicians have joined with public health 
departments in correcting the physical handicaps of 
school children and protecting them against smallpox, 
typhoid fever, scarlet fever and diphtheria. Schools 
are teaching the importance of diets and the prepara- 
tion of food. Dentists and doctors as well as teachers 
are crusading for good teeth and clean mouths. All 
these things have combined to raise the standard of 
health among the younger groups, and will obviously 
have a decided influence on their health and length of 
life when they become the workers in industry. 
“Nothing comparable to this work among babies 
and school children has been attempted in industry. 
Those things which have been attempted in industry 
apply to only a very small per cent of the employed. 
The results of the work with children are convincing 
proof that the effort to improve health is worthwhile. 
Even the work in health conservation which has been 
done among the less than 1% of those employed in 
industry has been of decided benefit to this group. 
“The health problem of those employed in industry 
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is one that affects the entire community. For every 
one so employed at least four others are directly de- 
pendent upon his earning power. Those so employed 
in this country, together with their dependents, make 
up a vast army of 120,000,000. Any plan which in- 
creases the earning power of the average worker and 
extends the years of his productive ability is bound to 
be an important factor in the welfare of the nation.” 

In 1926 Dr. C. O. Sappington demonstrated that 
there was a close relationship between health supervi- 
sion in schools and in industries (American Journal of 
Public Health, June, 1926). At that time a survey of 
San Francisco schools showed that 92°, of pupils left 
school and directly entered industrial work. Further- 
more, comparative data regarding physical defects re- 
vealed approximately the same type and incidence of 
defects in school children as in adolescents and young 
adults employed in a commercial group. 

The idea therefore developed that examination rec- 
ords of school children should be preserved and made 
available to the medical departments of industrial or- 
ganizations thus making possible the checking of prog- 
ress or regress. This plan would involve: (1) the use 
of standardized record forms and a manual of exam- 
ination procedure; (2) the adoption of a rating scale 
applicable to physical defects; (3) the use of records 
and rating scale upon the same individuals, comparing 
the physical status in school and in industry; (4) a 
study of the relation of physical defects to absenteeism 
both in schools and industries; and (5) the institution 
of an efficient follow-up system for the correction of 
defects. 

The essence of this principle was thus expressed by 
Sappington: “It seems rational to believe that the 
basis for industrial health work may therefore be 
largely grounded in school health supervision and that 
the human product may be improved in the direct ratio 
in which school health work becomes more efficient. 
Gradually this should cause industry to become more 
than casually interested in the raising of standards of 
school health; in fact, one may say that there might 
come a day when the larger industries would contribute 
in a material way to the advancement of health work 
in schools. A real program of preventive medicine in 
industry could thus be developed.” 

Perhaps it is superfluous to say that the children of 
today are the men and women of tomorrow. Certainly 
this fact is well recognized in Europe, where the phy- 
sical training and conditioning of young persons is 
given an important part in the programs of the con- 
tinental gymnasia. It is reasonable to believe that bet- 
ter results in health supervision could be obtained when 
the human material is more susceptible to suggestion 
and more malleable as to the cultivation of habits 
which could be reasonably expected to carry over into 
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adult life. 
should be vitally concerned in the proper shaping of 
the human material which is ultimately to become the 
timber of which industry of the future must be built. 


It is paramount therefore that industry 


Dusts and Their Effects 
RDINARILY. the broad classification of dusts 


is given as organic and inorganic; in general, 

the organic dusts are the so-called vegetable or 
plant dusts, while the inorganic are known as mineral 
dusts. The organic dusts also include animal hair, 
bacteria and other organic forms; the inorganic also 
include chemical dusts, such as lead, mercury, arsenic 
and others. 

Recently a great deal of interest has centered around 
the dusts which are known as silicates, and in this issue 
(p. 4) Dr. McCord calls attention to the effects of 
silicates as follows: “All silicates long taken into the 
lungs in the form of dust, of the particle size capable 
of passing the cellular membranes, are likely to induce 
some fibrosis in excess of normal. This fibrosis may be 
unaccompanied by disability.” 

The use of the term “pneumoconiosis” has several 
implications: the term literally means any kind of 
dusted lung, and therefore refers to the inhalation of 
dust, regardless of the type and also regardless of the 
effects. The term is, therefore, a generic one, and in- 
cluded under it are several specific forms which differ 
widely, such as silicosis, asbestosis, siderosis, byssinosis, 
and others. Dithculty has arisen because in many 1n- 
stances the general term “pneumoconiosis” has been 
used without further specifying the causes and the 
effects. 

The two forms of pneumoconiosis about which we 
have fairly definite scientific knowledge are silicosis 
From less well-substantiated evidence 
we have reason to believe that certain of the silicates 


and asbestosis. 


are capable of inducing fibrosis with or without dis- 
ability, as indicated in Dr. McCord’s article. Unfor- 
tunately, however, there is considerable lack of data re- 
garding the incidence of the various types of pneumo- 
coniosis—the reporting of these conditions has not yet 
become general to the extent that adequate figures have 
been collected in this country. 

Some forms of dusted lung give little or no evidence 
of pathologic changes, while others show definite 
changes in the majority of instances. It is believed that 
some dusts may produce fibrosis without any concur- 
rent disability. 

Another problem is the relationship of dust effects 
to tuberculosis—the question is often asked, does a 
man have silicosis after tuberculosis, or contrary-wise? 
The same question is also asked in regard to asbestosis. 
It is definitely known that the majority of cases of 
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silicosis terminate in a definite clinical picture of tu- 
berculosis, the figure being placed at approximately 
75%. 

The question of aggravation of tuberculosis by the 
inhalation of various types of dust is also one of con- 
siderable moment. The work of Gardner in this 
country and Jétten in Germany presents some of the 
most reliable evidence we have on this question. But 
the differences of the effects of different dusts in the 
reactivation of tuberculous foci is at times as yet unex- 
plainable. 

Another important problem concerns the inhalation 
ettects of what are known as mixed dusts. It is be- 
lieved, for instance, that certain components of indus- 
trial dusts, such as iron, calcium, and aluminum may 
exert a protective function, apparently neutralizing or 
inhibiting the effects of free silica on pulmonary tissue. 

The great need, therefore, for further scientific 
research 1s clearly evident. Such work should be prop- 
erly carried out so as to correlate clinical, roentgeog- 
raphic, chemical data with experimental studies on ani- 
mals. The problems centering around industrial dusts 
and their effects will probably become the most im- 
portant phase of occupational disease research of the 
future. 


Need for Biochemical Research 

HE NECESSITY for the use of objective evi- 
"' in the diagnosis and rating of disability in 

cases of occupational diseases is becoming more 
evident. This is especially true in subacute and chronic 
conditions where the symptomatology and_ physical 
findings are commonly not characteristic—and in in- 
stances where medicolegal issues are such that claim- 
ants often “develop” their own symptoms. 

The lack of objective criteria of scientific soundness 
and dependability therefore constitute a serious defect 
in Our present methods. 

The contributions of such material, according to Dr. 
May Mayers (page 34), are two-fold, providing “ (1) 
data as to pre-clinical manifestations of disease with- 
out which a truly effective preventive health program 
in industry cannot be developed; and (2) data by 
means of which a greater accuracy in the differential 
diagnosis of compensation cases can be attained, mak- 
ing possible the expression of more positive medical 
Opinion as to causal relation.” 

Of what great value, for instance, an accurate lab- 
oratory test would be in the estimation of exact 
amounts of various inhaled vapors and gases beforc 
they produce clinical symptoms and consequent dele- 
terious eftects! 

But in many instances it is not known whether spe- 
cific gases and vapors produce stable chemical com 
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pounds of such a nature that quantitative estimations 
may be made by laboratory methods. We are also 
ignorant of the so-called ‘threshold dose” of many 
poisonous substances commonly used in industry. 

This situation, therefore, involves a considerable 
period of animal experimentation with the purpose of 
establishing on a scientific basis procedures that may 
be used in identifying compounds formed in the body 
during industrial exposure; what the safe minimum ts 
for each substance; and finally precise methods of 
measurement which can be adapted periodically to in- 
dividuals who are continuously exposed. 

But animal experimentation and the development of 
quantitative methods are expensive, and involve 
trained personnel, costly apparatus and patient and 
adequate scientific supervision. 

Because of these difficulties and because the majority 
of industrial health hazards are chemical in nature, 
there is here afforded an unusual opportunity for the 
intelligent use of money by some foundation; the re- 
sults would be of vital importance and assistance to 
an industrial nation such as ours. This project would 
involve the cooperation and coordination of effort of 
industrial medical and chemical societies with industry, 
and, if properly prosecuted, should be productive of 
results leading to the solution of today’s problems in 
occupational diseases. 


The Problem of Medical Costs in 


Industry 
HE ROLE of the physician in the prevention and 
treatment of sickness in industry is not as well 
recognized nor as extensively appreciated as it 
should be. 

Dr. J. A. Turner states the case (p. 16): “The op- 
portunity to practice preventive medicine is nowhere 
sO great as it is in industry. Any industrial efficiency 
scheme which does not consider the health of the 
workers is only partly successful. Absenteeism on ac- 
count of sickness has, in certain instances, been reduced 
65%. ‘This is not all, for it does not take into con- 
sideration the relief given for minor complaints which 
usually are not severe enough to cause absenteeism. 
About 85% of human ills are in this class and thus 
play a big part in the loss of efficiency. 

“Sickness is more and more receiving attention, and 
well it should be because sickness causes from five to 
20 times as much absenteeism as do accidents. All 
human ills, be they injuries or sickness, are of vital 
economic interest. In the state of Ohio alone they 
are costing industries something like $100,000,000 
annually. This is a big field for the industrial physi- 
Cian. 

In a survey made in Kansas City, Missouri, a few 
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years ago, it developed that the employers of the vari- 
ous industries of this locality were suffering a loss of 
$3,000,000 annually because of the illness of industrial 
workers. 

Similar instances could be enumerated, but the fore- 
going are enough to indicate that the control of these 
losses is an important industrial problem. In the 
matter of absenteeism alone, numerous references in 
the literature have indicated that the losses from this 
factor can and have been reduced from 25 to 50%. 
If we assume that the average wage loss per person per 
year is $28 for sickness alone—that medical service 
and health work in industry costs on an average of $7 
per employee per year—it would seem rational that a 
health service would not only pay for itself but would 
also be instrumental in reducing a portion of the tre- 
mendous loss annually experienced. In other words, 
the $7 per capita investment per year might reasonably 
yield from $7 to $14 in return. 

This principle, therefore, should receive vital con- 
sideration at the hands of industrial employers during 
and subsequent to business recovery. 


The Importance of Eye Injuries 


EFERENCE has been made to the technique of 
the diagnosis and treatment of eye injuries in 


the article of Dr. Paul G. Moore on “Traumatic 
Surgery of the Eye,” p. 35 of this issue. 

The economic importance of eye injuries ts little ap- 
preciated. For example, approximately five years ago 
$1,700,000 was paid out as Compensation for eye accl- 
dents during a single year in New York State. The 
approximate value of one eye has been estimated at 
$3,000, and the total loss of both eyes has been valued 
at $5,000. Consider then the experience of one of the 
large railroads during a five-year period, which showed 
that an average of 36 eyes were lost cach year, an 
average of 2,000 eyes were injured; and an average of 
17,000 days per year were lost by employces suffering 
from eye injuries. In general, it has been demon- 
strated that compensation for eye injuries in a num- 
ber of states has exceeded $1,000,000 each year. 

Most of the information on the subject of eye in- 
juries has stressed the mechanical type of injury. 
There should be added to this information the enor- 
mous number of chemical injuries and irritations re- 
sulting particularly from the splashing of acids and 
alkalis, as well as other chemical substances, into the 
eye. Furthermore, there are various types of poisons 
(which are essentially chemical irritants) which also 
cause trouble; some of these are alcohols, arsenic, lead, 
carbon bisulphide and aniline. Injury may also occur 
from exposure to an excess of radiant energy, such as 
welding lights, furnaces, and the short-circuiting of 
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electric currents. Abnormal conditions may develop 
from excessive eye strain, a typical example being the 
nystagmus of miners; other examples are spasms of the 
ocular muscles in watchmakers, eye difficulties in dis- 
patchers, and eye strain from various occupations in 
which defective illumination and constant use of the 
eyes may produce difficulty. 

The prevention of injury and abnormal reactions of 
the cye in industry are obviously of great importance; 
but, as Dr. Moore says, “Traumatic surgery of the eye 
may not now occupy the prominent position that it 
did a few years ago before the adoption of safety 
devices for the protection of the eyes. The present 
economic conditions which have limited industries have 
also prevented the occurrence of eye accidents. But as 
long as there are children that play with toys; as long 
as people wear glasses, or drive automobiles, or drink 
carbonated beverages, or play golf; as long as state 
legislatures permit the sale of fireworks indiscrimi- 
natcly; as long as human beings, mentally deficient or 
not, point firearms; as long as carelessness or human 
frailty exist, there will be eye accidents.” 


The Real Defense of Silicosis Cases 
HE NUMBER of damage suits because of al- 


leged silicosis has increased to such proportions 

that the future existence of not a few industries 
has been jeopardized. Apparently the real causes for 
this situation have been the unemployment problem, 
and the ill advice given to former employees in dusty 
trades by persons grossly ignorant of real issues, and 
the prostitution of the medical and legal sciences 
purely for the purpose of personal aggrandizement. 

Although not all such claims are valid, it is obvious 
that the real proof of validity rests upon the use of 
reasonable medical evidence. In spite of this, there 
are instances of attempted industrial defense where 
counsel has had the temerity to conduct a hearing with- 
out the introduction of medical testimony. The fallacy 
of such a practice is evident. 

Clearly if the claimant does not have silicosis, based 
on the presentation of reasonable medical evidence, he 
is not 1n a position to prove his allegation. This prin- 
ciple is most important and is many times entirely over- 
looked in the pressure of activity. 

Perhaps the chief cause of the failure of the defense 
in cases which have no scientific basis in fact is the 
lack of sufficient preparation, which is most prom- 
inently reflected in the use of incompetent medical ad- 
vice and “rushing” the collection and consideration of 
medicolegal evidence. 

Coordination between legal and medical counsel is 
most important—each must have ample time for con- 
sultation and planning—expert industrial physicians 
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should be engaged thoroughly to explain the medical 
aspects of the case to the attorneys in such a way that 
there can be no misunderstanding—no point even of 
seeming minor importance should be neglected. 

The manufacturer must see to it that he obtains the 
best legal and medical talent available—being penny 
wise and pound foolish may be fatal to the economic 
life of his plant. 

The survival of certain of the manufacturing groups 
is quite likely dependent upon following through these 
stated principles, combined with a stubborn and con- 
sistent insistence upon justice. 


Letters to the Editor 
“But”’—Says the Plaintiff! 


To the Editor of lndustrial Medicine: 


AY I express the hope that you will invite 

your readers to comment upon the specific 

problems which torment us insurance execu- 
tives in court proceedings. I will mention one or two 
of the questions I now have before me as examples of 
my meaning: 

Case I—A man cleaned out a petroleum tank in 
East Texas. Two years later he claims that he was 
poisoned by benzo/ and now has an anaemia which 1s 
disabling. 

(a) We all know that benzol is not a by-product of 
petroleum, but except for bare statements of that fact 
in such works as Kessler’s we have no published 
proofs. 

(b) “But,” says the plaintiff in his appeal, when we 
win the first action, “there are other poisonous gases 
and the word benzol or benzene was confused with 
the word benzime which, with methane—propane— 
butane, etc., etc., poisoned me.” 

Here we have upon our hands the necessity of prov- 
ing the toxic or non-toxic quality of petroleum gases 
and we have no literature. 

Case II—A man claims that his appendix ruptured 
when he strained himself. His doctor said this was 
due to increased blood pressure in the abdomen. | 
am quite positive that muscular exertion does not in- 
crease blood pressure in the portal system, but 
We need some literature to cover this point. 

Case III—A man has pneumonia, which he says was 
caused by a very slight blow on his chest. 

Ouery: How can even a severe external chest injury 
affect the lung unless the injury itself directly injures 
the twin line lung? 

I could indefinitely multiply these questions which 
need exhaustive analysis. All of them are important 
in compensation suit defense—HENRyY PAGE, Zone 
Surgeon, U.S. F. & G. Co. 


We need some. 
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Effects of Exposure to the Inhalation 
of Cryolite Dust 
D* SK. V. GUDJONSSON 77 The 
Journal of Industrial Hygiene 
(January, 1933) :—Cryolite is a mineral 
composed mainly of aluminum-sodium 
fluoride and used principally in the man- 
ufacture of aluminum, opal-glass and 
enamel. 

The composition of this mineral va- 
ries, but is usually about as follows: 
aluminum-sodium fluoride 80 to 90% : 
quartz 3% ; and ironstone about 10%. 
Traces of zinc sulphide, lead sulphide, 
copper-iron sulphide and ferric sulphide 
are also found. 

The processes include crushing the 
mineral and grading it in crushing mills 
and sifting machines, the object being to 
produce a clean product. 

This study was conducted on 78 indi- 
viduals of whom 60 had been in the em- 
ploy of this company for under 10 years, 
while the remaining 18 had worked for 
more than 10 years. 

Tabulations are given showing the 
X-ray examination findings relative to 
the presence or absence of silicosis; also 
relating to the cases of silicosis distrib- 
uted according to the working years and 
the number of workers; cases distributed 
according to the age of workers; the ra- 
tio of sickness from all diseases; and the 
ratio of sickness due to diseases of the 
lungs. 

As a result of this investigation it is 
stated that work places will be ordered 
to be kept as free from dust as reason- 
ably practicable; that all workers with 
Silicosis will be instructed about their 
condition. On the other hand, the em- 
ployees will not be removed from their 
present occupation since such a measure 
would be difficult to carry out practically 
and also since some experts with a wide 
knowledge of silicosis hold that separa- 
tion from occupation is not necessary be- 
cause silicosis takes the same course 
whether the occupation is changed or 
not. 

The author's summary states that: 

“1. On examination of the local con- 
ditions in a factory where cryolite is 
crushed, it was found that most of the 
working processes were accompanied by 
the production of mineral dust, cryolite, 
containing only 3% quartz and that in 
some parts of the plant the dust produc- 
tion was very marked. 


“2. An examination of 78 workers 


who had been occupied in this place 
over two years, revealed various degrees 
of silicosis—up to second stage—in 40. 

3. The development of silicosis ap- 
pears to be in direct relation to the time 
the workers affected have been occupied 
in this place, and not in direct relation 
to their age. 

‘4. The total sickrate during the last 
years has increased amongst the workers 
with silicosis. This applies especially to 
diseases of the lungs—in this group of 
diseases the total sickrate is more than 
three times as high amongst silicotic 
workers as amongst non-silicotic. 

“5S. Signs of pulmonary tuberculosis 
were demonstrated in four of the work- 
ers examined, but they were not con- 
fined to silicotic workers.” 


Sodium Fluoride Poisoning 
a 


RS. THOMAS P. SHARKEY 
AND WALTER M. SIMPSON 7 
Journal of the American Medical Asso- 
ciation (January 14, 1933): 
thors report a series of eight cases of ac- 
cidental sodium fluoride poisoning, with 
one fatality. 


These au- 


After a review of the literature show- 
ing especially that considerable igno- 
rance exists among druggists and laymen 
regarding the toxic properties of sodium 
fluoride; that many physicians do not 
appreciate the importance of the prob- 
lem because of the scant information 
contained in textbooks relative to the 
toxicology of sodium fluoride, abstracts 
of reports are given. This is followed 
by reports of the cases together with the 
report of the fatal case, including the 
autopsy findings. | 

The diagnosis of acute sodium fluor- 
ide poisoning rests upon the chief symp- 
toms which are the sudden development 
of nausea and vomiting, accompanied by 
burning, cramplike abdominal pains and 
diarrhea; the occurrence of clonic con- 
vulsions in occasional cases; and a pecu- 
liar grayish blue cyanosis which is prob- 
ably due to the formation of fluormethe- 
moglobin. When death supervenes, it 
is apparently due to the direct action of 
the poison on the cardiorespiratory cen- 
ters in the medulla. As diagnostic evi- 
dence, the blood and urine may be anal- 
yzed chemically for the presence of 
sodium fluoride. 

The important principle in the treat- 
ment of sodium fluoride poisoning is the 


use of calcium-containing substances to 
convert the soluble sodium salt to in- 
soluble calcium fluoride. This can be 
accomplished best by repeated gastric 
lavage with lime water or a weak solu- 
tion of calcium chloride and also by the 
intravenous injection of calcium chlor- 
ide or the intramuscular injection of 
calcium gluconate. 

The authors’ 
sions are as follows: 


summary and conclu- 

“1. Sodium fluoride is widely used 
in this country as an insecticide. De- 
spite the fact that many fatalities have 
occurred following its accidental substt- 
tution for saline laxatives and baking 
powder, it is still widely dispensed 
without any indication that it is a pot- 
sonous substance. 

"2. One fatal case and seven non- 
fatal cases of accidental sodium fluoride 
encountered at the 
Miami Valley Hospital, Dayton, within 
one month. 
the 


poisoning were 

The fatality resulted from 
accidental 
fluoride for epsom salt. 


substitution of sodium 
The nonfatal 
cases resulted from the accidental sub- 
stitution of sodium fluoride for baking 
powder in the preparation of biscuits. 
Since the labels on containers of insect 
powders containing sodium fluoride give 
no indication of its poisonous proper- 
ties, such containers are commonly kept 
in medicine cabinets and in kitchen cup- 
boards. 

3. The toxic properties of sodium 
fluoride are not generally appreciated, 
largely because of the inadequate infor- 
mation, or misinformation, contained in 
textbooks on toxicology. 

“4. The urgent necessity for the 
proper labeling of containers of sodium 
fluoride-containing insecticides is appar- 
ent.” 


Tularemia 


DITORIAL in Ohio Health News: 

—The publication of the number 
of fatal occurrences following the con- 
traction of the disease called tularemia, 
in the public press during recent 
months, makes it important for indus- 
trial executives and public officials to 
understand the fundamentals of protec- 
tion. The following precautions, ac- 
cording to Ohio Health News, should 
be rigidly observed by hunters, market 
men, housewives and others who handle 
wild rabbits, if they desire to be safe 
from tularemia, or rabbit fever: 
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1. Never put 
hands inside a wild rabbit. 


your unprotected 


2. Always wear rubber gloves when 
handling wild rabbits. 

3. The rabbit must be thoroughly 
cooked; so well cooked that there is no 
red meat, nor any red juice near the 
bone. 
of all wild 
rabbits are infected, the hunter, to be 


t. Because at least 1% 
assured of safety, should not take home 
a wild rabbit that he shoots in the field 
if it seems sickly. 

5. To minimize possible infection, 
rabbits which seem slow or sickly, or can 
be run down and killed with a club, 
should be killed, and, preferably, buried. 

6. Under the Pennsylvania law no 
western wild rabbit is allowed to be sold 
until it has been in cold storage at least 
30 days. This should nullify its infec- 
The germ is also killed by a 
temperature of 137° F. 


tivity. 
It is well to re- 
member that infection ts possible even 
though the skin is unbroken, and that 
all rodents are liable to the infection. 


Miners’ Phthisis in South Africa 
BSTRACT, «2 Monthly Labor Re- 


4 rieuw':~-This abstract ts a review 
of the Department of Mines and Indus- 
tries Annual Report for 1931. (Min- 
ers) phthisis includes silicosis, tuber- 
culosis with silicosis, and tuberculosis. ) 

Although the disease has been a seri- 
ous industrial problem in the South 
African gold mines for many years, ac- 
cording to this recent report, the aver- 
age number of cases arising from 1912 
to 1916 was 800, as compared with an 
annual average of 300 cases during the 
past three years (1928 to 1931) among 
miners who had been at work on and 
after August, 1916. 
of miners employed underground was 
approximately 11,000 during both pe- 


Since the number 


riods of time, the figures are regarded 
as fairly comparable. 

These improved results are said to be 
due to the steadying influence of settled 
compensation policies, improvement in 
occupational conditions, and, in general, 
the increasing restrictions of other ave- 
nues of employment. 


In assembling the statistical data, 
three divisions have been made—the 
“new Rand miners’ who have worked 


only in scheduled mines since August, 
1916, and who passed the physical ex- 
amination on entrance; the “old Rand 
miners” who have worked only in 
scheduled mines but who began work 
prior to August, 1916, and did not re- 
ceive a physical examination upon en- 


sociation (January, 1933): 
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trance; and the so-called “miners, Rand 
and elsewhere,’ who worked in other 
mines prior to entering work in so- 
called schedule mines and part of whom 
had passed the entrance examination. 
The silicosis rates in these three classes 
are greatly in favor of the “new Rand 
miners.’ This shows the influence of 
special selection. 

The higher incidence of cases of sili- 
cosis without tuberculosis since 1925-26 
is due mainly to a more systematic use 
of measures for the detection of disease 
since that time. Periodic radiographic 
examinations of long-service natives is 
said to account for increase in the num- 
ber of cases for 1931 when an extensive 
radiographic examination of this group 
was made. 

During the past 12 years, the number 
of cases of silicosis varied from a low 
of 40 in 1921-22 to a high of 420 in 
1930-31; with — silicosis 
from a low of 202 in 1921-22 to a high 
of 434 In 


tuberculosis 


1925-26; tuberculosis cases 
varied from a low of 456 in 1924-25 
to a high of 807 in 1920-1921; the total 
number of cases ranged from a low of 
S818 in 1921-22 to a high of 1434 in 
1926-27. 


A Comparison of Respiratory 
Stimulants 

R. JOSEPH H. RUTTER, «7 The 
Journal of the Florida Medical As- 
Cases of as- 
phyxia are so frequently associated with 
industrial exposure that Dr. Rutter’s dis- 
cussion of the comparative value of res- 
piratory stimulants is of considerable im- 
portance. 

Although the author has not  suc- 
ceeded in finding an ideal respiratory 
stimulant, he reviews the advantages and 
disadvantages of atropine, caffeine, 
strychnine sulphate and some of the 
newer preparations such as coramin and 
alpha-lobeline. Case reports are given 
showing the action particularly of the 
last named drug. 

Atropine may be employed with good 
results in cases where respiration is em- 
barrassed from other causes than me- 
chanical agents. Among its disadvan- 
tages are the diminishing of the secre- 
tion of hydrochloric acid by the stomach, 
the reduction of the secretion of sweat, 
and disturbances of vision. 

Catfeine acts best upon the nervous 
system stimulating the psychic, respira- 
tory and vasomotor centers. In hyper- 
dermic injections of this drug, the rate 
and depth of respiration are increased. 


Excessive doses produce insomnia, nerv- 
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ousness, headache, palpitation, nausea or 
vomiting, anxiety, and 
sometimes delirium. Caffeine is some- 
times used to cause a rise of blood pres- 
sure and stimulate respiration in cases 
of collapse and may be also used in nar- 
cotic poisoning. 

Strychnine acts in stimulating the re- 
Al- 
though widely used as a respiratory and 
circulatory stimulant in pneumonia and 
other affections, as well as in shocks, 


restlessness, 


flex activity of the spinal cord, 


careful observation has shown that non- 
toxic doses are ineffective. 

The author has had no experience 
with the use of coramin but has used 
alpha-lobeline which he believes is free 
from some of the harmful effects of 
other stimulants. This drug stimulates 
the respiratory center directly and low- 
ers the carbon dioxide threshold. Ac- 
cording to Sollman, it raises the blood 
pressure slightly. 

Alpha-lobeline has been used by this 
observer in cases of drowning and in 
one case of an over dose of morphine, 
apparently with beneficial results. From 
this experience, the author reasons that 
the drug will be of assistance to cases 
of respiratory failure, although he does 
not dispense with the administration of 
artificial respiration and other procedures 
Finally 
he believes that alpha-lobeline hastens 
the period when normal respiration be- 


which he considers necessary. 


gins. 


Quantitative Determination of Quartz 
in Dusts 
DOLPH KNOPF, 7 U.S.P.HS., 
Public Health Reports (February 
24, 1933):—This article ts a discussion 
of the technique employed in studying 
the mineral composition of quartz-con- 
taining dusts. This procedure is of con- 
siderable importance because it has been 
found that the harmfulness of any dust 
is usually in direct proportion to its 
quartz content. The technique described 
is also applicable to other dusts although 
it is impossible as the author states to 
present any one technique which will ap- 
ply to all dusts irrespective of their com- 
position. 

Silicon dioxide occurs most common- 
ly in crystalline form as mineral quartz, 
although there are a number of other 
forms in nature. It is necessary to make 
a distinction between free silica and 
combined silica, the former expression 
being used to indicate that which makes 
up the quartz and the latter connoting 
that which is combined with other ele- 
ments in the various silicate minerals. 
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(In granite, the total silica content is 
70%, and is made up of 30% 
and 40% of combined silica. 
Therefore, in all estimations free silica 
is synonymous with quartz content.) 

In the examination of free silica in 
various rock formations, a petrographic 
microscope is used and the material ex- 
amined by the so-called 


free 
SI | ica 


“immersion” 
method. 

The various criteria for petrographic 
identification of minerals, dependent 
upon optical properties have been named 
by Dr. Knopf as follows: (1) Color; 
(2) pleochroism, in minerals that show 
selective absorption of light; (3) crys- 
tal form; (4) cleavage; (5) refractive 
indices and relief; (6) birefringence: 
Numerical value; (7) isotropy or aniso- 
tropy: Extinction (complete, parallel, 
or inclined) ; (8) optical character of 
the mineral; (9) optical elongation of 
principal zones; (10) optical orienta- 
tion of mineral; (11) value of optic 
axial angle; (12) twinning; (13) inclu- 
sions; and (14) alteration products. 

In the quantitative determination, the 
Rosiwal method ts used. 

After the preliminary petrographic ex- 
amination of the dust is completed, the 
following procedures are used: (1) 
grinding; (2) weighing; (3) ignition; 
(4) hydrochloric acid treatment; (5) 
hydrofluosilicic acid treatment; (6) mi- 
croscopic examination of residue; and 
(7) volatilization of residue with hydro- 
Huoric acid. 

Since the rate of decomposition of 
quartz by treatment with hydrofluosilicic 
acid differs considerably in different sili- 
cates, it was necessary to run control tests 
and ascertain the factor of error; by use 
of this factor one can compute the maxt- 
mum possible loss in the weight of 
quartz originally present, thus obtaining 
a maximum figure for quartz content. 

The author's summary follows: 

“The quartz content of fine dusts is 
determined by a combination of petro- 
graphic and chemical methods. 

“A preliminary petrographic exami- 
nation is essential in order to determine 
the mineral composition of the dust. It 
is impossible to estimate the amount of 
quartz in a dust from a chemical analysis 
alone, because the silica reported in the 
hemical analysis comprises not only the 
‘ree silica occurring in the form of 
juartz but also the combined silica 
‘locked up in various silicate minerals. 
Uherefore, the actual minerals making 
ip a dust must always be determined, 
ind this can generally be done readily 
Dy petrographic methods. 

“It is difficult to make a reliable quan- 
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titative estimate of extremely minute 
particles by a microscopic examination. 
Therefore, chemical methods are used 
to separate the quartz from the associated 
constituents in dusts of mixed composi- 
tion. The quartz is then weighed and 
this result is checked by petrographic ex- 
amination and by chemical methods in 
order to insure that the separated mate- 
The 


few minerals other than quartz that may 


rial has been correctly identified. 


occur in the residue can readily be esti- 
mated quantitatively under the micro- 
scope, and this estimate is subtracted as 
a minor correction. Petrographic ex- 
amination of the dust both at the begin- 
ning and the end of the analysis is an 
indispensable check upon the progress 
In the case 
of dusts carrying a relatively small pro- 
portion of quartz and containing not 


of the chemical treatment. 


easily soluble silicates and, hence, re- 
quiring a long time for chemical decom- 
position, it has proved desirable to check 
the procedure by petrographic exaimuina- 
tion at frequent intervals during the 
course of the treatment. 

Each dust presents individual prob- 
lems in regard to the purification of the 
sample to be analyzed, the methods of 
eliminating the various mineral constitu- 
ents, etc., and therefore the best  pro- 
cedure in analyzing a given dust must 
be selected after the minerals and other 
constituents making up the dust have 
been identified. Consequently, it is im- 
possible to set forth any one technique 
that will apply to all dusts regardless of 
their composition.” 


Pneumonia in the Steel Industry 


EAN K. BRUNDAGE AND J. J. 
BLOOMFIELD, mw The Journal 
of Industrial Hygiene:—Because there 
havé been consistently higher rates for 
pneumonia of all forms among iron and 
steel workers than among employees of 
other industries as a whole, the authors 
concluded that the problem should be 
examined in detail. They gave con- 
sideration, therefore, to respiratory dis- 
eases by departments in a steel plant- 
factors apart from working conditions 
—the influence of epidemic influenzas 
age race — alcoholism prev- 
alence of pneumonia in the community 
where the study was made—economic 
status—frequency of pneumonia accord- 
ing to occupation and in relation to the 
nature of industrial exposure for vari- 
ous years and in various plants—the in- 
fluence of dust and gases— 
of temperature. 
In analyzing their results, the writers 


and ranges 


reached the conclusion that factors such 
as seasonal variation in pneumonia fre- 
quency, influenza epidemics, economic 
status, age, nationality, extent of addic- 
tion to alcoholic stimulus, and prevalence 
of disease in the community, were in- 
suthcient in influence to account for the 
high rate of pneumonia among steel 
workers. 

On the other hand, a study of the 
working conditions in a large steel plant 
gave evidence that the disease was asso- 
ciated with exposure to heat hazards 
when subjected to wide changes in tem- 
perature ; outdoor exposure to storms and 
other inclement weather conditions; and 
indoor exposure to humid, draughty 
An 1m- 
portant predisposing factor was the sud- 


conditions, and wet clothing. 


den cooling or chilling of the body. 

Remedial measures suggested were as 
follows: 

“1. Mechanical devices to reduce 
the effective temperature in occupations 
involving exposure to radiant energy. 
A discussion of practical methods that 
have been applied in steel and other in- 
dustries is given by Yaglou and Miller 
in a paper on industrial ventilation. 
(Yaglou, C. P., and Miller, W. E. Ef- 
fective Temperature Applied to Indus- 
trial Ventilation. Journal American So- 
ciety of Heating and Ventilating Engr 
neers, Vol. 30, No. 7, July, 1924.) 

">. Extension of the mechanization 
of processes involving heat hazards will 
doubtless tend to reduce the frequency 
and intensity of the workers’ exposure. 

3. Adequate provision for change 
houses for employees exposed to the 
conditions which appear to predispose to 
respiratory diseases, and compulsory use 
Men 
perspiring freely after a bout of heavy 
work in front of the open hearth fur- 


of such houses are indicated. 


naces were observed changing clothes 
while standing in a direct draft; others 
went home without changing — their 
clothes even though they had become 
wet from perspiration. 

4, Shelters appear to be needed in 
stormy weather by those who work out- 
of-doors. 

S. Reduction of 
through the stagger system or some 
other plan, and the prohibition of 
double-shift duty, especially during the 
winter months, in pneumonia-hazardous 


hours of work 


occupations would doubtless prevent the 
development of a number of cases of the 
disease. 

"6. In line with the development of 
education in industrial safety as con- 
ducted by the steel industry, furtherance 
of health education of empioyees ap- 
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pears to be an important weapon in 
pneumonia. Employees 


should be instructed as to the danger of 


combating 


sudden chilling due to comparative in- 
activity following exposure to high tem- 
peratures, and the importance of suit- 
able protective clothing. 

“7. A visiting nursing service func- 
tioning preferably as part of the em- 
ployee sick-benefit organization to in- 
struct the patient and help arrange for 
adequate medical and nursing care while 
pneumonia (or any other disease) is still 
in its incipiency should reduce mortality 
and shorten the duration of non-fatal 
Cases. 

"8. The measures 
taken to diminish the incidence of pneu- 
monia should be gauged by means of 
sickness and mortality rates covering, 
preferably, a five-year period, and so 
tabulated as to reveal the effect of influ- 
enza epidemics that may have occurred 
in the period under review.” 


etfectiveness of 


Injection Treatment of Hernia 
R. F. D. LAROCHELLE 77 Clinical 
Medicine and Surgery (January, 
1933):—-The author states in the begin- 
ning of this article that many physicians 
fail to receive satisfactory incomes be- 
cause they overlook certain types of 
work which with a reasonable expendi- 
ture of time and effort and money, could 
be satisfactorily pursued. He states fur- 
ther that one of the office procedures 
which any physician who is_ familiar 
with the proper methods can learn and 
practice with satisfaction to himself and 
his patients is the injection treatment of 
hernia. 

Statistics are given concerning the re- 
currence of inguinal hernia in the hands 
of different operators. 

The writer believes that the injection 
treatment has not gained much favor so 
far but that an inguinal hernia can be 
cured by this method and further that 
the permanency of cure is not yet defi- 
nitely established. 

The 


stated 


limitations of this method are 
that the technique is applicable 
to small inguinal hernias, either direct or 
indirect and only in those cases where 
the hernia is reducible. 

The solution which has been used 
with the best results contains zinc sul- 
phate, phenol, and glucose which are so- 
called sclerosing agents, while quinine 
and urea used in the injection is for the 
purpose of giving prolonged anesthesia. 

In discussing the technique, it is ad- 
vised that the first injection consists of 
only 5 minims increasing each week a 
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few minims at each treatment until 15 
minims are given. The author advises 
subcutaneous injection after placing the 
patient on the table and reducing the 
hernia. The patient is then to wear a 
truss which can be removed after four 
or five injections, that is during the 
night; later it is discarded during por- 
tions of the day when it has become evi- 
dent that the scar tissue in the hernial 
canal is suthciently firm to hold the her- 
nia. 

The number of treatments to secure 
the best results varies, apparently ac- 
cording to the efficacy of the repeated in- 
jections. 

The complications which may follow 
such a type of treatment are abscesses, 
accidental injection into the peritoneal 
cavity, thrombosis of the cord if the in- 
jection 1s made too close to it, hydrocele 
of the cord, urticarial reaction, and faecal 
fistula. 

The advantages claimed for this 
method are: (1) there should be no 
mortality; (2) the patient can continue 
his occupation; (3) any complication 
that might occasionally take place 1s 
usually not serious; (4) cost is much 
less than that of an operation; and (5) 
if recurrence does take place, it can be 
remedied at the cost of a minimum of 
time and inconvenience. 

The author is very frank about dis- 
cussing the economic side of this opera- 
tion and the charges made, stating that 
the efhcacy of the treatment is not yet 
completely established. He also says 
the injection method is really a surgi- 
cal procedure and necessitates special 
training on the part of the operator. 
Medical men who do not, themselves, 
operate should establish close relation- 
ships with a surgeon whom they might 
consult in case of necessity before be- 
ginning treatment, so as to seek expert 
advice without delay in case of doubt.”’ 


Hand Infections 


R. SAMUEL R. BENEDICT, 77 

National Safety News:—No part 
of the body, according to Dr. Benedict, 
comes in contact with infection as often 
as the hands. There is a general idea 
that wounds of trivial kinds are of little 
moment; and therefore, smail attention 
is given to them. Probably there is no 
such thing as keeping the hands too 
scrupulously clean. If a person gets a 
particle of dust or a cinder in his eye, he 
will usually take every precaution to get 
the particle removed and have the eye 
protected—yet the tips of the fingers go 
into every conceivable place and into 
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Not one 
but thousands of fingers and hands have 
been lost because insignificant abrasions 
were neglected. 

If there were an actual eye at the end 
of each finger, more care would be taken 
of the fingers and the hands—in reality 
there are in the tip of each finger fine 
nerves which distinguish heat from cold 
and roughness from smoothness (the so- 
called tactile sense). For practical pur- 
poses the fingers really have eyes in 
them, as every surgeon knows. 

In industry the hands are subjected al- 
most constantly to slight abrasions, and 
in many occupations protection of the 
hands is considered impossible, but 
scrupulous care of the hands is possible. 
If infection could be eliminated, the in- 
cidence of serious hand injuries would 
be reduced 80%. It is not a question of 
serious injury, but the injury which is so 
trivial that it seems to engender neglect. 

If it is possible for an employee to 
work efficiently with gloves, he should 
wear them or use some other means for 
protecting his hands. 

In overdoing the principle of cleanli- 
ness, irritation may result to the skin, 
and this is often as distressing as a 
minor injury and, therefore, the care of 
the hands is not a question of strong 
soaps or antiseptic solutions, but the use 
of mild cleansing agents and washing 
the hands as often as possible, being al- 
ways careful to dry thoroughly, as fre- 
quent chapping may afford an opening 
through which bacteria may enter. 

As to antiseptics, three are prominent 
in the mind of the writer; 1odine 2% to 
5%, thoroughly applied once; turpen- 
tine; and alcohol. 

Iodine possesses the disadvantage that 
when the alcohol evaporates, the solu- 
tion may be so strong that one applica- 
tion may cause serious burns—this 1s 
especially true when the iodine is ap- 
plied to a wet surface. The solution 
should, therefore, be kept in a glass- 
stoppered bottle or an ampule which 1s 
hermetically sealed. 

Turpentine is an excellent antiseptic 
if the hands can be dipped into it at fre- 
quent intervals. One application is not 
sufficient, but when a slight injury of the 
hand is bandaged and saturated with 
turpentine for a few hours, the question 
of infection is practically eliminated. 
As an emergency wet dressing, it 1s 
doubtful whether any solution is supe- 
rior to turpentine. 

Alcohol, in the form of rubbing 
fluids and various other kinds as a wet 
dressing, is also efficient. This sub- 


countless sources of infection. 


stance has been used for many years. 
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There are two procedures which are 
to be classed as foolhardy in the proper 
handling of trivial injuries: the first is 
the ‘‘picking’’ of an infected area by a 
who knows nothing about 
asepsis; the second is the squeezing of 
that same area by a similar type of per- 
son. Squeezing frequently forces the 
infection down to the deep underlying 


person 


tissues and produces a much more seri- 
ous condition than originally existed. 
It is far better to apply a wet dressing 
of a simple salt solution and keep it 
continuously wet. 

Mashed fingers probably constitute 
the most frequent injuries treated by 
the general surgeon; in many such in- 
stances there have been injuries of the 
tips of the fingers of mild degree pre- 
sented by the patient 24 hours after the 
original trauma, without having received 
any first aid treatment. Similarly in a 
number of instances, patients present 
themselves with abcesses, due to the ad- 
ministration of first aid treatment under 
unsterile conditions. 

It is very important to know that 
while the hand is resistant to infection 
which is due to the wonderful blood 
supply which it possesses, when infec- 
tion does develop the tendon sheaths be- 
come involved and the damage done is 
then most dificult to remedy. In this 
type of infection, it travels down the 
thumb, the index and little fingers, en- 
tering the radial and ulnar bursae, pro- 
ducing considerable destruction of tis- 
sue, which in many cases, causes serious 
deformity. 

In the development of redness of the 
fingers and the back of the hand, it is 
well to consider the question of hot and 
cold applications. Redness does not 
mean pus, and it is often possible to 
limit the process of infection, by the use 
of cold applications, so that pus will not 
develop. If this is continued over a pe- 
riod of 48 hours, the redness and sore- 
ness will usually disappear. 

For a great many years, it has been 
the custom of the author to use an ounce 
of aluminum acetate powder, costing 
$.25 in 14 gallon of water that has been 
boiled for three minutes, making a 
milky solution to which ice is added; 
the hand is bandaged with a sterile 
dressing and this dressing is kept satu- 
rated with the ice cold solution. How- 
ever, if after 36 hours the infection has 
iot subsided, as shown by the almost 
normal appearance of the part, the 
hances are that pus has formed and 
hen hot dressings are indicated. For 
his procedure, salt solutions or magne- 
ium sulphate solutions are used. 
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Many persons have the habit of open- 
ing blisters on the ends of the fingers 
ordinarily it is best to leave the skin of 
the blister intact for at least 48 hours 
as this is a natural protection, and if 
the serum under the skin is removed a 
raw surface is left with the danger of in- 
fection being increased. 

In regard to burns, the aluminum 
acetate dressings previously mentioned 
are ideal and very satisfactory. The fact 
not generally known is that the pain of 
a burn is almost immediately relieved by 
packing with ice, therefore an astringent 
solution, ice cold, is ideal to prevent and 
relieve pain. 

Rest is very important in every type 
of infection so as to minimize the pos- 
sibility of extension of infection to the 
deep tissues of the hands, which fre- 
quently produces serious disability, and 
is very difficult to control. 

In summary: first, guard the ‘eyes of 
the fingers” as you do the eyes in your 
head; second, give them great care in 
case of injury; third, consider no injury 
of the hands or fingers too trivial to need 
attention ; and finally, but not least, keep 
the hands clean by frequent washing 
with mild soap. 


Erysipeloid 

R. ARTHUR G. SCHOCH, 7 

Texas State Journal of Medicine 
(February, 1933) :—Rosenbach in 1884 
first described a disease of the skin 
caused by an infection of the bacillus of 
swine erysipelas. The condition is also 
called diamond skin disease, and cer- 
tain reports have indicated that it can 
result from contact with fish. 

Klauder and Harkins have reported 
cases and made studies from which have 
been developed a specific scrum for the 
disease. 

Information concerning this condi- 
tion is especially important in industries 
where workers come in contact with hogs 
or fish. The author reports the first case 
occurring in Texas in a meat handler as 
follows: 

“A. L., a white man, aged 33 years, a 
meat handler by occupation, was referred 
for an infection of the right hand on 
March 5, 1932. Three weeks previous- 
ly, while assorting hog necks, the pa- 
tient sustained a puncture wound from 
a spicule of bone on the dorsum of the 
right index finger. The following day 
the finger was swollen and painful. The 
infected finger failed to respond to daily 
dressings and local applications of anti- 
septics. A low grade cellulitis devel- 
oped and spread slowly to involve the 
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hand. The appearance of the hand on 
March Sth, deserves special comment. 

The clinical appearance was typically 
that of erysipeloid of Rosenbach. The 
low grade cellulitis involved the thumb, 
index and middle finger and extended 
onto the dorsum and palm of the hand. 
Edema and pain were only moderate in 
intensity. The color of the skin was a 
violaceous pink and the advancing bor- 
der was sharply defined. The site of the 
original puncture wound was healed and 


there were no localized fluctuating 
points. No ulcer or bullae were pres- 
ent. 


Cyanide Poisoning 

R. J. C. GEIGER, «7 Journal of the 

American Medical Association: 
The writer of this report is the Director 
of Public Health of San Francisco; he 
details an experience with several cases 
of cyanide poisoning. The subjects had 
partaken of liquid, entered the hospital 
in coma and showing signs of cyanosis. 
Treatment consisted of gastric lavage, 
artificial respiration and cardiorespira- 
tory stimulants; death occurred in all 
three instances as the result of the cyan- 
ide poisoning. 

Laboratory examination of — gastric 
washings showed the presence of cyan- 
ide and the contents of one of the bottles 
of liquor also gave the same result on 
analysis, the bottle containing approxt- 
mately 30% by volume of an alcoholic 
solution of sodium cyanide. 

It was realized that the treatment in 
these cases was futile; therefore the 
Director of Public Health requested 
Profs. T. J. Hanzlik of Stanford and C. 
D. Leake of the University of California 
Medical School (heads of the Depart- 
ments of Pharmacology), to make a sur- 
vey of the treatment of poison cases as 
practiced by the Emergency Hospital 
service of the Department of Public 
Health. As a result a very useful out- 
line was devised which contains modern 
antidotes and appropriate treatment for 
cases of various kinds of poisoning. By 
the use of this outline successful treat- 
ment has been accomplished in at least 
one case of cyanide poisoning reported 
by the author. 

This young man was brought to the 
Park Emergency Hospital by friends 
who stated that he had taken poison 
and told them of it immediately there- 
after. The symptoms were similar to 
the cases detailed above; gastric wash- 
ings had the odor of cyanide and, al- 
though the patient was in complete coma 
five minutes after entry, the surgeon on 
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duty began an intravenous injection of 
50 cc. of a 1% sterile aqueous solution 
of methylene blue  (methylthionine 
chloride, U.S.P.). Within a short time 
voluntary movements were noted, and 
within five minutes the man was con- 
scious ; recovery was complete within 15 
minutes. 

The use of methylene blue and other 
dyes in the study of biologic oxidation 
and reduction processes is not new; 
Warburg began an extensive study years 


ago, publishing reports as carly as 1910, 


and he is) still investigating various 
phases of comparable reactions. — It is 


that 
animals have furnished the basis for the 


Hanzlik and 


also significant investigations on 


recommendations of Drs. 
Leake. 

Further investigations and clinical ex- 
perience should be of value in the treat- 
ment of cases of cyanide and other types 
of poisoning, not only occurring in pri- 
vate life, but also possibly in industry. 


Dust in Industry 
D* FREDERICK WILLSON, 7 
Mechanical (bebru- 
ary, 1933):-—This paper considers pre- 
cautions necessary when working in an 


Engmeermg 


atmosphere of dangerous or poisonous 
dusts; dust-exhausting systems and _re- 
spirators; the reluctance of workmen to 
employ safeguards; and the problem of 
legislation in occupational diseases. 

It should be borne in mind that sim- 
ply because the air ts seemingly free 
from dust, one cannot conclude that the 
hazard of silicosis or any type of pneu- 
The 


dust particles which cause the greatest 


MOCONIOSIS 1S entirely eliminated. 


harm are invisible and remain in suspen- 
sion in the air for a period of one to. 
eight hours. In some instances, the dust 
is so fine that it remains in suspension 
indefinitely, 

It ts necessary that the employers in a 
hazardous trade orotect their workmen 
by very detinite procedures, such as the 
installation of proper ventilating and ex- 
haust systems; the use of dust collec- 
tors, respirators, and helmets; employ- 
ment and periodic examinations; peri- 
odic inspection and maintenance of pro- 
tective equipment; provisions for ade- 
quate dressing rooms, wash rooms, and 
other necessary quarters; adequate su- 
pervision of good housekeeping through- 
out the plant and the proper adaptation 
of dust equipment to the manufacturing 
processes. 

Many manufacturers have realized 
that there are certain mechanical dith- 
culties in keeping work rooms moder- 
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ately free from dust because of the na- 
ture of the manufacturing process. In 
such instances it is all the more neces- 
sary that proper protective equipment 
be worn by each individual so exposed. 

The problem of cooperation from em- 
ployees in the wearing of protective de- 
vices is one which has given great difh- 
culty. The best results can be accom- 
plished by informing the employees in 
detail, regarding the dangers of doing 
work without adequate protection; by 
setting a good example in the practice 
of all superintendents, foremen, and 
others in control, wearing the protective 
devices themselves whenever they are 
and even applying this regu- 
lation to visitors; in the organization of 
shop committees representing manage- 
ment, supervision, and employees, for 
the making of periodic inspections of 
the plant and the drawing up of recom- 
mendations for improvement in equip- 
It should 
be remembered that liability cannot be 


exposed 


ment and shop maintenance, 


lessened by the procedure of having 
workmen sign waivers; nothing short of 
adequate protection and prevention will 
suffice. 

In commenting upon the problems of 
legislation in occupational diseases and 
the responsibility of the employer, Dr. 
Willson writes as follows: 

“At the present time there is a need 
for the inclusion of pneumonoconiosis 
(a general term covering fibrotic lung 
conditions due to mineral dust) in the 
workmen's compensation laws of all 
states in which it does not now appear 
or is not clearly covered by implication. 
It is certain that a number of evils in 
legal practice which now exist would be 
eliminated by taking damage suits for 
such occupational diseases out of the 
civil courts. At best, however, the prob- 
lem of legislation in occupational dis- 
cases is a dithcult one, as many states 
now considering the subject fully realize. 
There always remains the difficulty of 
determining the degree of injury and 
the exact final outcome. Thus opinions 
cannot be fairly framed except after the 
most careful and intelligent study of 
clinical symptoms and x-ray records. 

“The truth, then, is forced upon us 
that, after all, the best way to meet the 
situation as it is unfolding is to start 
now to take every possible step in the 
direction of prevention. As long as new 
cases of silicosis continue to appear, em- 
ployers will have to foot the bill, often 
rather unfairly through civil-court trial, 
or probably in a fairer way under the 
workmen's compensation laws; but in 
any case the obligation remains. Insur- 
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ance companies, if they carry silicosis 
risks for employers, will demand a rate 
which will meet their losses, so in the 
long run there is but one answer, and 
that one is the complete education of the 
employer and his workmen—combined 
with unremitting efforts toward preven- 
tion. 

“When management and workmen 
pool their interests in behalf of safety, 
then certainly safety will finally be won. 
Research lies with the scientist, but the 
intelligent application of the knowledge 
thus obtained, as it applies to occupa- 
tional disease, is a moral responsibility 
of industry.”’ 


Silicosis in the Foundry 


R. CAREY P. McCORD avd E. O. 

Jones ; booklet published by the 
National Founders Ass'n., Chicago, 46 
pages, 1932:—The material of this 
booklet was based upon the proceedings 
of the 36th annual mecting of the Na- 
tional Founders Ass’n, New York, No- 
vember 17, 1932. 

Dr. McCord considered the character- 
istics, control, and compensation of the 
subject ‘Silicosis in the Foundry,’ the 
main headings of the presentation being 
(1) the medical aspects of silicosis; (2) 
prevention of silicosis, and (3) compen- 
sation for silicosis. 

It is important to know that there are 
both harmful and harmless dusts; the 
least harmful kinds of dust 
wheat flour dust only produce mechani- 
cal irritation (in the absence of sensitiza- 
tion) ; another group of which lime may 
be cited as an example may cause chem- 
ical action in the respiratory tract; dust 
of vegetable or animal origin may excite 
states of “‘sensitization,’ of which hay 
fever is an example; the various chemi- 
cal dusts such as arsenic, mercury, lead, 
and others may be absorbed from the 
lungs and lead to systemic poisoning ; 
and finally there is a large group of 
dusts which may or may not be readily 
soluble and which can cause slow or 
rapid changes within lung tissue—silica 
belongs in this group. 

As to whether silicosis may or may 
not develop in persons exposed depends 
upon the following considerations: (a) 
free silica in the dust that is breathed ; 
(b) length of exposure, daily, and an- 
nually; (c) size of particles of free silica 
in the breathing atmosphere; (d) num- 
ber of particles per unit of air; and (e) 
the susceptibility of the exposed indi- 
vidual, including rate and depth of 
breathing, efficiency of protective ap- 
paratus and previous exposure. 


such as 








VoL. 2, No. 1 


Statements concerning the progress of 
silicosis, the stages, dangerous concen- 
trations of silica dusts, and the lack of 
any successful treatment of | silicosis, 
were mentioned. 

Of considerable importance is the 
control of silicosis in foundries and the 
emphasis on prevention, which depends 
largely on three situations: (1) recent 
Federal court decision establishes neglect 
on the part of the employer as the only 
basis upon which court claims may be 
maintained for silicosis; (2) in the ab- 
sence of curative measures the high fa- 
tality rate of silicosis may be eliminated 
only through prevention; and (3) sili- 
cosis is the most costly of all the more 
common occupational diseases—the av- 
erage case of well-established silicosis 
costs approximately $10,000. 

However, silicosis may be prevented 
in foundries without the necessity of 
revolutionary changes and largely cen- 
ters about casting cleaning operations. 
The following measures should provide 
effective control: (1) rotation of em- 
ployees in all highly dusty processes ; 
(2) careful physical examinations, in- 
cluding x-ray of the chest, prior to em- 
ployment; (3) the isolation or dust- 
proofing of the three departments in 
which casting cleaning, shake-out work, 
and sand conditioning, is done; (4) ex- 
tended use of good housekeeping meth- 
ods; (5) where practical, substitution of 
other cleaning methods for sand; (6) 
use of dust-proof machinery; (7) in- 
stallation of effective local exhaust at the 
point of origin of dust; (8) use of eff- 
cient positive-pressure and filter types of 
masks and helmets, properly constructed 
and maintained; and (9) avoidance of 
fatigue producing practices and ex- 
tended overtime work. 

Prevention of silicosis may be reduced 
to two cardinal principles: (1) keep the 
free silica dust concentration low; and 
(2) limit exposure for all workers in 
high concentrations to one year or less. 

Regarding compensation for silicosis, 
it is significant that there are only five 
states where a silicotic employee may 
present a claim through compensation 
boards or their equivalent; in 42 states 
action must take place through common 
law procedures. Ohio is the one excep- 
tion, where the Supreme Court has ap- 
parently sustained the ruling that no re- 
lief can be sought through the courts 
for an occupational disease not on the 
schedule of the occupational disease act. 

There are a number of well-known 
incentives to proper compensation pro- 
visions, although no specialized legisla- 
tion is necessary for the compensation 
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of silicosis; whatever plans are made for 
any system of compensation should em- 
brace a board of impartial, qualified 
specialists. 

Silicosis is a genuine occupational dis- 
ease and so closely associated with in- 
dustry as to cause, that the responsibility 
on the part of the negligent employer 
in terms of compensation may not be 
escaped or ignored. The best plan for 
solving the problems of compensability 
probably has not yet been devised. 


Tetanus—A Case Report 


R. F. M. TUSHLA 77 The Nebraska 

State Medical Journal (January, 
1933) :—The importance of tetanus fol- 
lowing certain types of injuries is now 
generally recognized. 

The patient was a housekeeper, single, 
age 25 years, and was first seen on Sep- 
tember 18, 1932. The case report of 
the author is as follows: 

“On August 28, 1932, three weeks 
previous, a splinter from an old board 
picked up in the cattle shed penetrated 
and broke off in the patient's right arm 
in the lower biceps region. A portion 
of the splinter was removed at that time. 
The wound failed to heal, and 15 days 
later the patient removed another splin- 
ter an inch long. Four days after this 
she was first seen in the office. She com- 
plained of stiffness in her jaws and 
pain, tenderness, and stiffness in her 
right arm. The wound was incised, 
cleaned with oxidizing agents, and anti- 
septics, and treated with hot salt water 
packs. Patient refused tetanus antitoxin 
at this time. On September 20, two 
days later the above symptoms were ex- 
aggerated with also aching and stiffness 
of lumbar muscles. The patient was 
hospitalized and given 10,000 units of 
tetanus antitgxin intravenously. Tem- 
perature and pulse were normal. On 
the following day her general condition 
was about the same. In the morning 
10,000 units of antitoxin were given in- 
travenously with also 10,000 units, in- 
tramuscularly near the wound. Late in 
the afternoon a spinal puncture showed 
but slight increase in pressure of cere- 
brospinal fluid and a slight increase in 
cell count. After removal of 5 cc. of 
spinal fluid, 10,000 units of antitoxin 
were injected. Four hours following 
the intraspinal administration the patient 
developed a severe headache, became 
nauseated, short of breath, and suffered 
from pain and stiffness in all the muscles 
of her body. Her temperature four 
hours after was 101 and pulse rate re- 


mained around 120 per minute. Ex- 
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The 
foot of the bed was elevated, heat ap- 
plied to extremities, ice bag to head, so- 
dium amytal given as sedative, and 20 
cc. of a 10% solution of magnesium sul- 
phate was injected subcutaneously. The 
patient's whole body gradually relaxed 
and improvement in her general condi- 
tion was noted in the next few hours. 
During the next three days 50,000 units 
of tetanus antitoxin were given intra- 


tremities became cold and rigid. 


venously, subcutaneous injections of 
magnesium sulphate repeated, and so- 
dium amytal given for rest. Antisep- 
tics and heat were applied to the wound. 
The patient gradually improved and left 
the hospital on September 28 feeling 
well with exception of some soreness 
and stiffness of her right arm. The 
wound was practically healed.” 

Dr. Tushla believes that since tetanus 
antitoxin cannot neutralize poison which 
is already fixed by nerve cells, greater 
consideration should be given to intra- 
venous and local injections of the anti- 
toxin. Furthermore it is important to 
appreciate that methods to counteract the 
action of the toxin fixed by nerve cells 
should be the principal systemic treat- 
ment; this consists in the upkeep of nu- 
trition, external heat, sedatives and the 
possibility of securing relaxation of 
muscle spasm through the injection of 
magnesium sulphate solution, 


The Treatment of Burns 


R. N. A. MADLER, “7 Colorado 

Medicine (February, 1933): 
This paper is a review of the subject, 
considering certain statistical statements, 
and also giving the technique and results 
of experience with the tannic acid treat- 
ment of burns. 

Burns are not only of concern to in- 
dustrial surgeons, but also to the general 
practitioner in a rural community. In 
general, the causes in order of their im- 
portance are the use of kerosene and 
gasoline in starting a fire in the stove; 
accidents involving falling into hot wa- 
ter or pulling receptacles of hot liquids 
from stoves by children; and playing 
with matches or around the bonfire. 

In general, a burn is a wound and 
should be treated with the same aseptic 
precautions. There is always a great 
deal of shock consequent to a burn and 
the first consideration is the emergency 
treatment of shock. It is believed that 
the toxic products of burned tissue are 
absorbed within the first few hours after 
the burn and that this phenomenon de- 
termines the outcome of cases in all 
burns of severe character. 








There has been a widespread adop- 
tion of the tannic acid method treatment, 
devised by Davidson of Detroit in 1925. 
Various authorities have had experience 
with this type of treatment in the reduc- 
tion of mortality: 
found a reduction of mortality from 
14% treated by methods to 
9.6% by the tannic acid method; Har- 


Glover of Cleveland 
various 


ris of Toronto reports a reduction from 
26.6% to 12% ; Herzfeld of Edinburgh, 
38 to 9.507: Beckman of New York, 
27.8 to 14.9% ; and Bancroft and Rog- 
ers from 41 and 51 to approximately 
200. 

The treatment of burns resolves itself 
into the treatment of various stages of 
the clinical course according to the un- 
derlying pathology at any given time. 
In severe burns, the patient is to be put 
to bed immediately and morphine used 
to relieve pain. Use of a covered cradle 
of electric lights is advantageous in pre- 
venting loss of heat from the body. 
Clothing and dressings should be re- 
moved and oil or ointment cleaned from 
the surface of the skin by ether applica- 
tions. Blisters should be opened under 
aseptic precautions. General cleansing 
of the skin, removing all loose layers 
and dirt, should be done. Gentleness in 
handling is an obvious procedure and 
will obviate the necessity of general 
anesthesia in most cases. 

The technique of the application of 
an aqueous solution of tannic acid ts de- 
scribed, using the atomizer method. 

Fluids are administered in an amount 
If it 
is not possible to give fluids by mouth, 


adequate to combat dehydration. 


dextrose solutions are given intraven- 
ously, subcutaneously, or into the rec- 
tum. The usual ratio ts 100 c.c. per 
kilogram of body weight. 

During the first five days there is 
usually a rise in temperature, but with 
the procedures outlined the patient 
usually requires no other sedative than 
the initial dose of morphine. 

At the end of the fifth day and for 
several days following, the important 
problem is the loosening and removal of 
crusts formed on the burned areas by 
the use of moist dressings of Dakin’s 
solution are moistened several 
times during the day and changed once 
daily. When the crusts entirely separate 
and the granulating areas are clean, the 
site of the burn is ready for skin graft- 
ing or for whatever procedure is indi- 
cated. 


which 


Not all authorities agree regarding 
the loosening and separation of the 
crusts by the aid of moist dressings; 
Davidson and others condemn this pro- 
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cedure, stating that in softening the 
crusts, toxins are released defeating the 
very object and merit of the treatment. 
However, others such as Glover and his 
co-workers believe that the true toxic 
stage of a burn is over at the end of the 
first 48 hours. 

It is necessary to guard against the oc- 
currence of deformities through contrac- 
tion of the burned area while healing. 
Arm and chest adhesions involving the 
axilla can be avoided largely by keeping 
the arm in abduction during the entire 
period of healing, while deformities of 
the hands may be avoided by proper 
splinting and separation of the fingers. 
Other locations can be treated according 
to the specific problems which arise. 

Summarizing, it is the author's belief 
that the results obtained in the treatment 
of burns with tannic acid show that the 
mortality has been reduced from one- 
half to one-third; the period of illness 
has been shortened and made less severe ; 
the occurrence of infection has been re- 
duced ; the method of treatment is prac- 
tical and economical; and greater com- 
fort has been secured for the patient dur- 
ing the period of recovery. 


Sawdust Dermatitis 

R. OSCAR L. LEVIN, 77 The Jour- 

nal of the American Medical Asso- 
ciation (February 25, 1933):—It 1s 
well-known that what is called derma- 
titis venenata occurs from contact with 
plants and wood dust. Literature how- 
ever contains rather meager references 
to the occurrence of disabling occupa- 
tional diseases in the form of dermatitis, 
resulting from apparently innocuous 
The author presents the de- 
tails of a case report as follows: 

“A. S., a married woman, aged 50, a 
sweeper in a department store, referred 
to me, Aug. 13, 1931, complained of an 
intensely itchy eruption of both hands 
of seven weeks’ duration. It had first ap- 
peared as small ‘itchy blisters’ on all the 
fingers and both hands. New blisters 
continued to appear as old ones dried. 
Shortly after the onset, the skin became 
dry and cracked. The patient experi- 
enced difficulty in bending her fingers, 
and attempts to close her hands caused 
pain. She continued working until 
three weeks prior to her first appearance 
in my office. 

“She said that the condition was pro- 
duced by the sawdust that she handled 
in her work. Her work consisted of 
sweeping in a department store after it 
had been closed for the day. She 
moistened the sawdust with water and 


sawdust. 
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threw handfuls of it on the floor. This 
was then swept away with a broom. 
She had been engaged in this occupa- 
tion for seven weeks. 

“No history of a previous skin con- 
dition could be elicited. 

“Treatment had consisted of applica- 
tions of bland oils, but there had been 
no relief and she was finally compelled 
to stop work. 

~ Dermatologic Examination.—Exami- 
nation of the skin revealed an eruption 
of the fingers and hands. All the fin- 
gers and both hands were swollen and 
appeared enlarged. The right hand was 
more affected than the left. The skin 
of the affected areas was red, swollen, 
edematous, vesicular and torn. Small 
and large vesicles were present. Many 
were exuding a thin serum. The palms 
showed large denuded areas that were 
bright red, moist and surrounded by un- 
dermined, frayed, epidermal borders. 
Scattered over the skin were discrete and 
aggregated vesicles, some of which had 
dried and were covered with crusts. 
The front of both forearms showed dark 
red, papular, thickened patches with 
some scaling. Over the front of the left 
elbow was an ill-defined, large, super- 
ficial, moist, excoriated patch. 

Careful inquiry was made as to the 
possible etiologic factors. The diagno- 
sis of dermatitis venenata was made on 
clinical grounds and that of sawdust der- 
matitis was confirmed by positive patch 
tests. In the performance of the patch 
test, sawdust moistened with water was 
applied to the skin of the back. Twenty- 
four hours later the tested area was 
bright red, elevated and covered with 
numerous vesicles. The dermatitis 
which developed extended rapidly to 
cover an area that was about three times 
as large as the originally tested area, and 
the inflammation persisted for about a 
fortnight. 

‘The skin was treated and cured with 
wet dressings, pastes and roentgen ther- 
apy. Nine days after returning to her 
work a fresh, similar eruption appeared 
on the fingers and hands. The patient 
stated that immediately after handling 
the moistened sawdust again she began 
to suffer from itching, which was soon 
followed by an eruption. The recur- 
rence was characterized by an acute ef- 
florescence of bright red, vesicular, ede- 
matous, oozing, patchy lesions. 

‘The patient’s temperature was 99.4° 
F., and pulse 84. The leukocyte count 
was 9,500 with 78% polymorphonuclear 
leukocytes, and 2% monocytes. The 
Wassermann and Kahn tests on the 


blood serum were negative. 
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“An attempt to culture the organism 
in calves brain broth failed. Serum ob- 
tained from a stab of the right middle 
finger was used. Excision of a portion 
of skin for culture was, unfortunately, 
not deemed advisable. 

For the following five days treatment 
consisted of hot boric acid compresses 
and daily large exposures to the mer- 
cury quartz lamp. There was slight sub- 
jective improvement but the cellulitis 
progressed about two centimeters periph- 
erally on the palm. 

“On March 10th, specific immune 
serum was administered. Around the 
advancing border of the cellulitis, one 
cubic centimeter of serum was infiltrated 
subcutaneously into each of eight dif- 
ferent sites. All other treatment was 
stopped. 

“On March 11, 1932, the right hand 
was more edematous, but the sharp out- 
line of the cellulitis was not discernible. 

“On March 12th, 48 hours after ad- 
ministration of the serum, edema, red- 
ness and pain had disappeared. The 
hand appeared normal except for slight 
wrinkling of the skin. There was prac- 
tically no tenderness. Eight months 
have now elapsed and there has been no 
recurrence of the disease. 
reaction to the serum.” 

“The patch test has proved to be of 
particular value in the detection of an 
obscure etiologic excitant in cases of 
eczema (dermatitis). This depends on 
the fact that the surface epithelium will 
often react 


There was no 


on contact with chemicals 
when the deeper tissues may not. 

“The technic is extremely simple. It 
consists of the application of the sus- 
pected substances to the uninjured sur- 
faces of the skin. This is done by soak- 
ing small pieces of gauze in the material 
and applying them to the normal skin, 
preferably on the back. This saturated 
patch is covered with a larger dry patch 
and secured by means of adhesive tape. 
Several tests may be made at one appli- 
cation and definitely marked for future 
observation. 

‘These patches are permitted to re- 
main for 24 hours, at which time they 
should be removed 
noted.”’ 

In his commenting upon sawdust der- 
matitis, the author refers to reports of 
literature mentioning satinwood, oak, 
Japanese hardwood and chestnut wood, 
as well as rosewood, mahogany and 
birch—as producing irritating effects. 

In conclusion it is stated that sawdust 
dermatitis should be classified among the 
occupational diseases included in work- 
men’s compensation laws. 
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TRANSACTIONS OF THE 
BOARD OF DIRECTORS 
Annual Meeting Postponed 


HE BOARD of Directors of the 

American Association of Industrial 
Physicians and Surgeons has voted to 
postpone the Annual Meeting of the As- 
sociation for 1933, 


Dues for 1933 Remitted 
At FELLOWS and Members who 


have paid their dues for 1931 will 
be in good standing until December 31st 
1933. The remission of dues for the 
years 1932 and 1933 was voted by the 
Board of Directors. 


Important Notice 


HE BOARD of Directors of the 

American Association of Industrial 
Physicians and Surgeons has accepted a 
proposition by which Industrial Medi- 
cine becomes the official magazine of 
the Association. The yearly dues of 
Fellows and Members of the Associa- 
tion will also include a yearly subscrip- 
tion to Industrial Medicine. All trans- 
actions of the Board of Directors, the 
Annual Meeting and papers presented at 
the Scientific Programs will be published 
in Industrial Medicine. The publica- 
tion of the Bulletin will be discontinued. 

VOLNEY S. CHENEY, Secretary. 
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GREETINGS! 
HE MEMBERS of the New York be continued under The Industrial Doc- 


State Society of Industrial Medicine, 
composed exclusively of physicians and 
surgeons engaged wholly or in part in 
industrial practice within the state, greet 
the Industrial Medicine 
through this amalgamation of their oth- 
cial journal, The Industrial Doctor, 
with this national journal starting with 


readers of 


this issue. 

The Industrial Doctor has the proud 
distinction of having been a_ pioneer 
the industrial medical 
and for more than a decade has 


publication in 
held 
endeavored to carry in its columns ar- 
ticles of both a scientific and economic 
nature of value to the industrial prac- 
titioner generally and to those in New 


York State particularly. This policy will 


for masthead in future issues of Induas- 
trial Medicine. 

Through the new athliation we feel 
that a greater service will be rendered to 
the membership of the Society. We are, 
therefore, delighted to greet our mem- 
bership through these columns and to 
extend to other societies and individuals 
a cordial invitation to an exchange of 
and mutual 
benefit. 

The meetings of the New York State 
Society of Industrial Medicine are open 
to industrial doctors everywhere. The 
next meeting is scheduled to be held at 
Rochester, N. Y., at a date in the fall 
yet to be set. 


ideas experiences to our 


. & » 


The Industrial Physician and His Part in the 
Safety Program * 


By J. 


Examining 


Watertown, 


OME years ago, when compensation 
S insurance became a part of the cost 
of manufacturing, the larger indus- 

tries were quite impressed by the cost 
of treating minor accidents and the pro- 
longed disabilities from what appeared 
to be trivial injuries. This brought to 
the attention of the mill executives, the 
fact that the treatment these cases re- 
ceived was not always the best. And in 
many cases no treatment was given until 


* Proceedings {f 20th Congress, Nattonal 
Safety C 


uncial. 





NEWTON SHIRLEY, 
Physician. Hood Rubber Co.. 


M.D. 


Mass. 
infection had set in, the employee 
going for treatment of the symptoms. 
Adequate first aid was made available 
through the installation of a factory 
nurse or first aid worker in the first aid 
room. A little later, a plant physician 
was obtained, first on part time and later 
in the larger plants on a full time basis. 
Insurance companies approved of such a 
plan, as it made considerable saving in 
those accidents that did occur. They al- 
lowed premium deductions according to 
the amount and type of first aid service. 
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Today most industrial plants with 
500 or more employees have a part-time 
or full-time physician. His duties are 
varied and his value to the company de- 
pends upon the interest he takes in his 
work. 

He is first responsible for the installa- 
tion and maintenance of an adequate 
first aid room with a competent nurse or 
first aid worker in charge. His equip- 
ment should be such that he can ad- 
minister safe and adequate first aid treat- 
ment to the injured employee. It is 
rarely necessary to hospitalize an injured 
employee in the plant dispensary; most 
plants are within reach of a_ well- 
equipped hospital for those injured em- 
ployees who need hospitalization for a 
few days or more. 

In connection with the hospital or 
first aid facilities supplied, I am very 
strongly of the opinion that large plants 
or plants composed of several somewhat 
separated buildings should make first aid 
stations available to the workers at a 
convenient distance from their work, in 
stead of requiring all injured employees, 
regardless of how slight the injury, to 
report at a central dispensary or first 
aid room for treatment. If the distance 
is too great, the injured employee will 
not care to lose time from his work, espe- 
cially piece work, and the foreman will 
overlook this offence when the injury is 
trivial. These workers are frequently 
the ones that later lose time from infec- 
tions. Last year you heard Dr. Davis 
say that they had an experience of about 
6% infections in a tabulation of the ac- 
cident cases. I believe this to be too 
high and solely the result of the lack of 
availability of treatment for the trivial 
injuries. This leads me to analyze our 
own figures on accident cases treated in 
the hospital for the years 1928-29 and 
30. The cases of infection were 3% 
2.1% and 1.8% respectively in a total 
number of cases treated, 6524, 8313 and 
7163. I believe this is due to the fact 
that all cases of accidents are compelled 
to report for treatment, but first aid kits 
are entrusted to men instructed in first 
aid work, where the distance from the 
job to the first aid room is excessive. 
These men treat all minor cases and 
send them to the clinic later at a more 
convenient time. Undoubtedly many of! 
these cases are never seen by any of the 
Hospital staff but the low incidence ot! 
infections is proof of the value of this 
system 

During the last year and a half, I have 
had the opportunity to supervise the firs! 
aid work in three small mills, where ° 
trained first aid worker is the sole clini 
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worker. save tor the one call per week 
| make at each mill. 
curred in 


Infections have oc- 
untreated but under 
severe reprimand in each case; trivial in- 
juries are now being treated and intec- 
tions are today definitely less frequent 


Cases 


aid 
equipment 1s available for the night 
workers and these cases are all requested 
to report to the first aid room the fol 
lowing day. 


than they were a year ago. First 


When infection cases do 
occur and they report to the family 
physician for treatment, as they have the 
right to do in the state of Massachusetts, 
medical expenses climb very rapidly. 
This brings us to the second require- 
ment of the plant physician. He must 
make satisfactory arrangements to use 
competent surgeons and consultants in 
his work. The industrial physician need 
not be a trained surgeon but he should 
have had a reasonable amount of what is 
called accident or emergency ward ex- 
perience, together with at least a full 
year of service as an interne in a general 


hospital doing medical and _ surgical 
work. He will find then that there is a 


lot to learn. A man doing full time in- 


dustrial medicine would be wise in using 
a competent outside surgeon to do his 
operative work. He will find that his 
work in the plant clinic will take too 
much time to enable him to keep his 
hands in operative work to the best ad- 
vantage. His minor surgical cases will 
give him plenty to think of and this type 
of work is best done by him. He will 
also have the supervision of rehabilita- 
tion of those men who are returned by 
the surgeon to the clinic physician for 
limbering up for work, following some 
of the more serious types of injuries. 

Adequate industrial medicine has sev- 
eral contacts with the employee where 
safety can be practised and instilled into 
the mind of that employee. The first 
contact is at the time of the physical ex- 
amination of the applicant for employ- 
ment. This examination is primarily to 
see that the applicant for employment is 
physically able to do the work he is 
hired to do with safety for himself, his 
fellow worker and the mill. These are 
the sole requirements as far as the indus- 
trial physician is concerned. 

To properly carry out this examina- 
tion, the industrial physician must be 
familiar with every type of work in the 
plant. This requires an occasional trip 
through the plant to see changes that are 
constantly being made in the manufac- 
turing processes. A job which requires 
i rugged employee today may be a light 
lob tomorrow with the installation of 
onveyors or other labor saving devices. 
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New jobs are constantly cropping up. 
These physical examinations are more 
or less complete ranging trom the in- 
spection, requiring only two to three 
minutes, to the very complete examina- 
tion lasting an hour tor some specialized 
type of work. Remember, this all costs 
money, and some plants teel that they 
are not justified in going over their ap 
plicants with too fine a comb. I was 
once informed by a physician at one of 
our larger automobile plants that one 
man did five hundred examinations per 
day. Efficiency is a great thing and 
when examinations take less than one 
minute per man, the unit cost is very 
low and the value of the examination ts 
worth about what it costs. The exami- 
nation should at least cover the cycs, 
ears, nose, throat, chest, abdomen, gen 
itals and The last three 
being left out in the case of women un- 
less there is special indication for them. 
It 1s that a 
worker have sufficient vision in at least 


one eye to get to and from his work 


extremeties. 


absolutely necessary 


safely. This may be with or without 
glasses. The amount of vision beyond 


this will depend upon the type of work 
and its requirements. When defects are 
noted that can be corrected with glasses, 
and this is done, a more efhcient worker 
is of course obtained. 

As a rule a worker should have fairly 
good hearing in order to do his work 
safely. If he is unable to hear trucks 
approaching or workers coming his way, 
he 1s an accident hazard. Middle ear 
disease is always a health hazard. 

The nose and throat should be gone 
over for the presence of signs of con- 
tagious disease. ,Loss of production 
through sickness is just as important as 
loss through accident. And if a case of 
an acute infectious disease is allowed to 
go to work with other workers several 
cases may develop with the resulting lost 
time. Evidence of lead poisoning may 
be detected by the presence of a lead line 
in applicants who have worked in lead 
in another factory. 
recollection of such a man. 


I have a very strong 
This fel- 
low was rejected for employment and 
referred to the proper institution for 
treatment. I considered him too sick to 
work anywhere for five to six wecks at 
least. His former employer undoubt- 
edly paid for the treatment and the dis- 
ability. I only made sure that he did 
not work for the concern I was examin- 
ing for. 

The chest should be carefully ex- 
amined for lung disease such as tuber- 
culosis, active or old chronic bronchitis, 
pleurisy or scars of former trouble. In 


ne 
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certain lines of work, the question of ex 
posure to silica dust is essential before 
passing the applicant for employment. 
No factory wants to assume the respon- 
sibility for this condition when the real 
damage was done at some earlier date. 
The heart is the key note to the ability 
to work. 
old work 
which requires hard manual labor or lift 
ing. I always look back at the day Dr. 
Richard Cabot, in lecturing to a group 


No man or woman with an 


rheumatic heart should do 


of students, remarked that a person with 
an organic the heart could 
work himself to death by the repeated 
lifting of one pound weights from the 


lesion of 


floor to the table level quicker than by 
doing hard labor in the erect position. 
At the same time many hearts are capa- 
ble of doing very large amounts of work 
if the work is such that the worker can 
We 


should hesitate before casting a heart 


do it in a favorable position, 


case to the scrap heap. I have had the 
pleasure of seeing two men, labeled by 
heart specialists as beyond all productive 
employment, continue to do their work, 
in one case six years and in another case 
eight years. These are still self-sup- 
porting men in the community and no 
harm has been done to the men, their 
fellow employees or the company for 
which they work. Remember, a special- 
ist has a reputation to protect, we can 
favor the man and not run the danger 
of jeopardizing our consultant's stand- 
Ing. 

The abdomen is the seat of certain 
acute disturbances of a surgical nature 
but barring the presence of an inguinal, 
ventral or postoperative hernia, there 
are few things that we could detect and 
I have 


always made it a rule to reject all men 


consider a cause for rejection, 


with hernia who are under 30 years or 
single, until after they have had an op- 
eration to repair such hernia. | make an 
attempt to find work for a man who has 
been rejected and then returns after hav- 
ing his hernia repaired. I believe that 
he is the right type of worker. All men 
over 30 are allowed to work on spect- 
fied types of work if they wear a prop- 
erly fitting type of truss, but an opera- 
tion is always advised. The economic 
condition of the rejected employee ts 
such that an operation is usually out of 
the question unless he can have some 
form of financial assistance. This 1s the 
place where the outside contact on the 
part of the physician is of great value. 
The applicant who has been rejected 
can usually be referred to some public 
or semi-charitable hospital for opera- 


tion; agreeing to pay back part of the 
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costs by installments after he is able to 
return to work. In some cases the local 
welfare board or a fraternal body will 
be willing to assist. 

This hernia question is still a great 
problem for industry in most states. A 
few states have laws which so define 
industrial hernia that rarely are cases 
compensated, but most state laws permit 
claims to go through unless pre-existing 
hernia can be proved by actual testi- 
mony. A very interesting case is the 
finding in the Mills case, 258 Mass, 475, 
in which it was held that “'possibly at 
some time he did something which may 
have caused the hernia’ and was suft- 
cient evidence upon which compensation 
might be awarded. 

The back is the next important part 
of the body. It is of great importance 
in all employees where lifting is an im- 
portant part of the work. The back may 
be the site of structural deformities of 
the bones of the lumbo sacral region, 
making the victim more susceptible to 
injury from motion under a load. Ar- 
thritis frequently hits the joints of the 
lumbar vertebrae, causing back symp- 
toms which are naturally interpreted by 
the employee as the result of his work. 
Thus a fairly normal back as noted by 
Inspection ; palpation and motion should 
be required for general or heavy factory 
work. It was interesting to note the 
opinion of an orthopedic surgeon who 
was invited to inspect the plant for an 
idea of the type of work he would ap- 
prove for a back sprain case. After see- 
ing a fairly large part of the plant he 
said, “Why, you don’t have very much 
heavy work here, do you?’ Mechanical 
devices have helped out on most jobs. 

The extremities are used by most em- 
ployees in their entirety. The hands 
and arms should be examined for dam- 
aged fingers or stiff joints. These may 
complicate later injuries or even may be 
alleged to have resulted from some 
trauma received while working in the 
plant. The legs are nearly as necessary. 
The presence of limited function of any 
joint, flat feet, varicose veins or old frac- 
ture should be particularly looked for. 
I am the victim of a rather unfortunate 
case of this sort. I passed a man as 
O. K. for employment as a calendar 
helper with the history and finding ot 
impaired function as the result of a 
compound fracture of the thigh in 1916, 
This had healed after a moderate osteo- 
myelitis process had cleared up. Union 
was solid and the function of the joints 
good. There was about one and one- 
half inches shortening. He worked for 
two and a half years and was a good 
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Then he was taken sick with 
a pain in that leg and fever. He was 
seen by his family physician who called 
in an orthopedic surgeon. The leg was 
opened in four days and several ounces 
of foul pus was removed. The em- 
ployee then claimed to have bumped the 
leg while at work on the day he was 
taken sick but did not report to the first 
aid room. Obviously the process in the 
leg was more than four days old but 
the industrial accident board ruled that 
the supposed blow was undoubtedly a 
contributing factor and the employee 
was awarded compensation. Investiga- 
tion disclosed that this man had been 
awarded total permanent disability, 10 
years previously, for his original acct- 
dent and now is on his second total per- 
manent disability. You know this is the 
type of case that makes you feel rather 
radical and want to say, ‘Never hire a 
man who has any physical impairment 
or has had a major accident or injury of 
any kind; employ perfect men or none 
at all’’—a rather impossible proposition. 

Another example of the unusual case 
is that of a young man who had infantile 
paralysis with impairment of the func- 
tion of the right hand and forearm. He 
was passed for employment on work he 
could do with his good left arm and use- 
able right arm. He caught his left fore- 
arm in an apron, received a fracture of 
both bones of the forearm and collected 
$783 compensation before he was forced 
to return to work. The industrial ac- 
cident board members are similar to 
juries, swayed by sympathy in such a 
case as this where a partial handicap 1s 
evident, such as the crippled hand, even 
though it is not the hand involved in 
che accident. 


worker. 


These cases always make 
you wonder if it pays to consider that 
a man should have an opportunity to 
work, even if he desires to, where an 
existing handicap may result in pro- 
longed disability in case he has another 
accident. 

The second definite contact between 
the employee and the plant physician is 
at the re-examination. There is a grow- 
ing question about the economic value 
of the re-examination. I personally be- 
lieve the results obtained justify the cost. 
In our own plant, we have had the op- 
portunity to observe a marked reduction 
in the incidence and duration of ab- 
sences from work on account of illness 
lasting two days or more. We believe 


that a part of this reduction is the re- 
sult of the re-examinations that we are 
No one can question the value 
of checking up on those employees han- 
dling materials which may cause changes 


doing. 
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in the body or the industrial poisons— 
silica, lead, chrome, benzol, etc. We all 
agree that the men working on these 
materials should be examined periodic- 
ally, as well outlined in the Health 
Practices Pamphlets of the National 
Safety Council. We realize that sick- 
ness from any of these hazards costs us 
money; why should we not feel that re- 
examinations at less frequent intervals 
are constructive in maintaining the 
working ability of the employees at a 
higher level and for a longer period of 
time? When such an examination re- 
veals some change in the physical condi- 
tion of the employee, we can transfer 
him to some other type of work while 
he is still able to work or before he be- 
comes disabled entirely and has to fall 
back on the community for support. 
Whenever the re-examination notes an 
early defect in physical condition, which 
may be helped by appropriate treatment, 
the employee is referred to his family 
physician or to some hospital clinic for 
treatment. If we can materially lengthen 
the working years of employees by prop- 
erly directed treatment, the cost of re- 
examination may be offset by lowered 
labor turnover and its accompanying 
costs. I believe a rational re-examina- 
tion program is a safety factor. 

The third contact between the indus- 
trial physician and the employee is when 
the employee reports to the clinic for 
some slight accident or some complaint 
about his general health. This contact 
is probably the most open of the three. 
Here the employee is coming for some- 
thing and he is going to cooperate to 
the highest extent. Of course the nurse 
is here the outstanding factor. She sees 
most of these cases first and an efficient 
nurse will be of great help to the physi- 
cian in the clinic. 

All accident cases should be required 
to report to the clinic for immediate 
treatment. If the physician in charge will 
only ask a few questions as to what hap- 
pened, he will soon note that there is a 
certain percentage of the minor cases 
that will warrant investigation by the 
safety man. The injured man will say 
things to the doctor or nurse that he wil! 
hesitate to say to his foreman or fore: 
lady. This is regrettable but true. In 
all major cases, it is a good plan to hav 
the safety man come to the clinic and, 
whenever possible, interview the injured 
man while the thought of the accident 
is fresh in his mind. This will give 
truer picture of what happened. O' 
course this can only be done when th- 
condition of the patient will permit suc!) 
an interview. The facts obtained from 
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an early interview frequently give us 
ideas that it would be hard to obtain 
later. 

The hospital records are of great im- 
portance in all accident cases, but espe- 
cially so in any case which later is dis- 
puted for one reason or another. Ade- 
quate individual records of employees 
injured or sick should be carefully kept 
and sufhciently complete to be of value 
in controversy later. The time of the 
treatment is the only time such a treat- 
ment record can be properly made out. 

The relations between the plant physi- 
cian and the foreman should be such 
that a foreman is willing to come to the 
physician and tell him of any little thing 
that he feels is not right. The physician 
will frequently be able to have the con- 
dition investigated earlier than the fore- 
man if there is anything bordering on a 
health hazard or health problem as it 
effects the workers. The physician 
should be willing to listen to all these 
suggestions even though he feels that 
they are not of material importance. 
Real constructive work frequently results 
from insignificant ideas. 

The plant physician should cooperate 
closely with the safety committee and 
whenever asked should be ready to dis- 
cuss some peculiar type of accident at 
the safety meeting. He should be ready 
to give talks and instruction in first aid 
work—first aid to the burn cases, lacera- 
tions, fractures and amputations. He 
can give demonstrations of artificial 
resuscitation, the applying of tourni- 
quets, and the temporary splinting of 
fracture cases in order that they may be 
moved safely to the first aid room. 

The plant physician should know any 
hazards that may be met in his plant. 
He should be familiar with the early 
symptoms ana signs of absorption or 
poisoning from these materials. He 
should always keep these in mind when 
he is treating patients from the depart- 
ments where the toxic substances are 
used. He should know the manner in 
which the material is being used and on 
what operations the workers might be 
exposed to them. He should be able to 
get information as to the ingredients of 
certain compounds used. He should 
have the cooperation of the technical 
men and when he can show that a cer- 
tain material is causing trouble in the 
plant among the workers, they should be 
willing to make such changes as appear 
to be called for in removing the hazard. 
These changes may be along the line of 
substituting another substance or chang- 
ing the method of using the original. 

The industrial physician must be will- 
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ing to do a little experimenting and 
quite a bit of reading in medical, tech- 
nical and other publications to keep 
himself informed on the troubles others 
have experienced with various com- 
pounds in common use. Laboratory ex- 
perimentation on animals is usually be- 
yond the possibility of most physicians 
in industry, but remember, when you 
have a real problem of a health hazard 
nature in your plant, a problem that ts 
sure to bother others later, there is al- 
ways some one ready to make a study of 
the materials used. The National Safety 
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Council has rendered assistance along 
this line. Insurance companies are fre- 
quently willing to finance studies that 
may remove causes of lost time in 
workers. The public health departments 
are always willing to cooperate when the 
hazard is shown to be general. 

In fine, the physician in industry can 
just be a hanger on, doing the least pos- 
sible to fulfill his obligations to indus- 
try, or he can be a “go getter,” always 
on his toes, ready to grasp a suggestion 
and study it, following it through until 
he has it fully under control. 
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S INDUSTRIAL MEDICINE enters the very fertile field of indus- 
trial medicine and surgery, the Central States Society of Industrial 
Medicine and Surgery is only too happy to become affiliated with it 
and will be glad to assist in planting this field with contributions for the 
advancement of industrial medicine and surgery. 


Industrial Medicine, we hope, will reach all who are interested in 
these very important specialities and the Central States Society of Indus- 
trial Medicine and Surgery will do its share in advancing these spe- 
cialities to the high pinnacle which must be attained properly to safe- 
guard and reconstruct the great masses which serve in industry. 


Annual Meeting 


HE OFFICERS and the Board of 


Governors had‘their annual meeting 
at the Creve-Coeur Club, Peoria, Illinois, 
on May 15th, Vice-President Dr. John 
Grant presiding; the following being 
present: Vice-President Dr. John 
Grant, Secretary-Treasurer’ Dr. W. C. 
Nordholz, and the following Govern- 
ors: Dr. Don Deal, Dr. Sidney Easton, 
Dr. James Finch, Dr. Edw. Holmblad, 
Dr. Wm. J. Carter, Dr. J. B. Moore. 
The Secretary-Treasurer’s report was ap- 
proved. Some discussion on the Lien 
Bill in favor of doctors, hospitals and 
nurses followed and it was unanimously 
decided to have all members use their in- 
fluence in having it enacted as a law. 

The Secretary-Treasurer then reported 
on the proposition made to him by Mr. 
Odom of Industrial Medicine. The let- 
ter from Mr. Odom to the Secretary 
was read. The Secretary made further 
explanations after which there was con- 
siderable favorable discussion and it was 
unanimously decided to accept the offer 


of Industrial Medicine with the provi- 
sion that a member of the Central States 
Society be named as one of the Editors 
of Industrial Medicine. 

The Secretary then officially reported 
the death of President Grant Irwin. It 
was the unanimous opinion of the Board 
of Governors that the loss of President 
Grant Irwin would be keenly felt by 
the Central States Society of Industrial 
Medicine and Surgery and it was duly 
moved and seconded that the President 
appoint a Committee on Resolutions to 
draw up a fitting resolution, a copy of 
which is to be sent to Mrs. Irwin. Dr. 
Sidney Easton, Dr. Edw. Holmblad and 
Dr. W. C. Nordholz were appointed to 
serve on this committee. 

Vice-President Grant then appointed 
Dr. Holmblad, Dr. Don Deal and Dr. 
J. B. Moore to serve on the Nominating 
Committee with instructions to report at 
the annual meeting at 4 P. M., May 5. 
The meeting was then adjourned. 








Annual Scientific Meeting 
HE ANNUAL meeting was called 


to order at the Pere Marquette 
Hotel, Peoria, Ill., at 9:30 A. M., May 
15, 1933, with the following program: 
9:30 A. M._-The influence of Parathy- 
roids on Traumatic 
Don Deal, M.D., 


Stabens M. D. 


Conditions. 
and G. W. 
Springfield, IIL. 
10:00 A. M.~-Mechanical Principles of 

Fracture Management. nm. 
Cooper, M.D.——Peoria, Ill. 


Discussion by P. A. Bendixen, 
M.D., F.A.CS. 

10:30 A. M.--Roentgenologic — Interpre- 
tation of Cervical Spine. Fred 


Decker, M.D.—Peoria, Ill. 
Discussion by LeRoy Kuhn, M.D., 


P.A.C.S. 

11:00 A. M.-Some Present Major Prob- 
lems in Industrial Medicine. C. O. 
Sappington, M.D., Dr. P.H.—-Chi- 


cago, Ill. 
Harold 


Peoria, Ill. 


Discussion by 
M. D. 
4:O0 P. M. 


Vonachen, 


Examination of 
the Compensable Back Case. John 
Ellis, M.D.--Chicago, Illinoss. 
Urological Consideration in Back 
Injuries. Arthur Sprenger, M.D. 
Illinots. 

A General Disc ussion of Back In- 


Physical 


Peoria, 


juries. 
The annual business meeting was 
called to order at 4 P. M. At this time 
the Secretary-Treasurer reported — the 


business of 


the Board of Governor's 


meeting on May 15th. The report was 
accepted and approved, 

The proposition of liadustrial Medz7- 
ce to the Central States Society of In- 
dustrial Medicine and Surgery was pre- 
sented in full and much favorable dis- 
cussion followed. On the recommenda- 
tions of the Board of Governors it was 
unanimously concurred in. 

A special report of the death of Dr. 
Grant Irwin was made and Dr. Sidney 
Easton, the Chairman of the Committee 
of Resolutions, presented the resolution. 
The resolution was adopted and the 
Secretary-Treasurer instructed to 
send a copy of it to Mrs. Grant Irwin. 

Dr. Bendixen suggested that mem- 
bership in the Central States Society of 
Industrial 


Was 


Medicine and Surgery be 
limited and the qualifications for mem- 
bership be increased. There was a gen- 
eral discussion on the subject and it was 
moved by Dr. E. A. Degenhardt and 
seconded by Dr. Don Deal that this 
should be made a special order of busi- 
ness in the December meeting, and the 


membership be notified as provided by 
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the Constitution and By-Laws. 
was unanimously adopted. 
The Nominating Committee brought 
in the following report: 
Dr. John Grant of Freeport 
dent; Dr. John Ellis of Chicago 
President; and Dr. W. 


Chicago 


Motion 


Presi- 
V ice- 
C. Nordholz of 
Secretary- Treasurer. 

Board of Governors retiring in 1936: 

Dr. Sidney Easton of Peoria; Dr. 
Frederick Slobe of Chicago; and Dr. 
Flint Bondurant of Cairo. 

Board of Governors: 





1934 
Dr. J. B. Moore, Benton; Dr. Don 
Deal, Springfield; and Dr. Wm. J. Car- 
ter, Mattoon. 


1935 
Dr. Volney S. Cheney, Chicago; Dr. 
LeRoy Kuhn, Chicago; and Dr. James 
A. Finch, Champaign. 


1936 
Dr. Sidney Easton, Peoria; Dr. Fred- 
erick Slobe, Chicago; and Dr. Flint 
Bondurant, Cairo. 


A Clinical Classification of Post-Traumatic 
Mental Reactions 


By ALFRED SOLOMON, M.D. 
Chicago 


OLLOWING injuries, compensable 
Fie otherwise, there is often a diver- 

sified form of mental reaction. This 
reaction has always been a_ difthcult 
problem to the attending physician, and 
perhaps will continue to be so as long 
as the present laws pertaining to indus- 
trial injuries exist. Attention has been 
focused upon these conditions whenever 
the physician has been called upon to 
determine whether given presenting 
symptoms are cause for disability. The 
same problem may exist whether we are 
dealing with injured soldiers, prison in- 
mates, pension seekers or the compen- 
During the Great War, 
when numbers of these cases came under 
observation, many of the accepted theo- 


ries explaining neuroses were amplified 


sably injured. 


Certain 
factors seem to underlie all these reac- 
tions. 


so as to include this group. 


They seem to be acquisitive and 
purposeful; they seem to be motivated 
by and responsive to the patient's en- 
vironment; and above all, their clinical 
manifestations have direct relation to the 
individual personality. 

It is the purpose of this paper to at- 
tempt a classification of these cases for 
the purpose of determining which are 
amenable to individual treatment, and 
which must be managed in a more indi- 
rect way. A practical and rather easily 
comprehensible classification would seem 
to depend upon personality types. 

Malingerers.—Before the  develop- 
ment of the compensable injury, malin- 
gerers were called to the attention of phy- 
sicians usually only in military service, 
prisons and the mendicant group. How- 
ever, with state laws providing adequate 
compensation for an individual who has 
been injured while at work, and with 
similar laws protecting those who have 
been injured in transport, and with the 





ever-increasing group of those who carry 
their own accident insurance, there has 
come up for our consideration occasion- 
ally a type of reaction form in which the 
symptom complex presented is charac- 
terized by what appears to be a conscious 
and deliberate attempt to simulate dis- 
case, purely and simply for the purpose 
of deceiving the examining physician or 
other interested parties. Of prime im- 
portance in the differential diagnosis of 
this type is the svconsistency in the pres- 
entation of his symptoms. A little re- 
fection in our experience with this type 
of case will lead us to recall that they 
are a rather definite personality type. 
They are mildly paranoid, litigating par- 
anoids, mythomaniacs, or, using the term 
in its restricted sense, psychopathic per- 
sonalities. These individuals may enter 
adult life with their experience store- 
house crowded with incidents where 
they have “‘gotten away with murder,” 
or ‘pulled fast ones.’’ They may have 
found that it pays to be able, cleverly, to 
deceive, or that deception has proved a 
pleasant and easy way out of an untoward 
situation. Since, in order to pursue their 
aim, they will have to withstand a heavy 
bombardment of criticism, they become 
firmly fixed in their belief, highly crit- 
ical of others, and perhaps overly suspt- 
cious. They will attempt to awe and 
puzzle and thus subdue their examiners 
with gruesome contractures, grotesque 
facies, or deliberate mutilations of their 
bodies with sharp instruments or chem- 
icals. 

In examining this type of individual, 
one is usually impressed with his keen 
insight and comprehension. Occasion- 


ally they are not sufhciently alert, so that 

their inconsistencies are easily exposed. 
The following case reports illustrate a 

few of the characteristics of this type: 
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Case 1.—Two and one-half years be- 
fore examination a patient received a 
head injury without skull fracture. He 
was highly critical of the negligence of 
his foreman, and when, after returning 
to work a few days after his injury, he 
was laid off by his foreman because of 
insufficient work, his antagonism toward 
his employers became very accentuated. 
His early complaint was simply dizzi- 
ness. Apparently this did not sufficient- 
ly impress his examiners so he developed 
the syndrome which I studied on two 
occasions four months apart. The pa- 
tient spoke in a loud, oratorical, high 
pitched voice, intonated so that it was 
disturbing to his examiner. He carried 
with him a portfolio of diagrams which 
he had cleverly drawn, depicting the ac- 
cident, and many letters which he had 
received from or written to lawyers and 
He was able to 
fix his eyes in a given plane, so that 
there was no upward gaze and little lat- 
eral gaze. To fix his eyes on an object 
he would cock 


the insurance c ympany. 


his head or turn his 
whole body. This gave him a very gro- 
tesque and gruesome appearance. He 
seems to have delighted in the fact that 
he frightened the telephone girl out of 
her wits when he sought admission to 
the office. The deliberate intent of his 
distorted facies became apparent when 
he was told to look at himself in a mir- 
ror. For the flash of a second he re- 
laxed his eye muscles so that they were 
on a normal plane. As his eyes met 
this image, a look of chagrin came over 
his face so that he turned quickly away 
with the usual facies. The inconsistency 
was similarly revealed when he was told 
to lie down on the couch as if in sleep. 
Pulling his eyelids quickly upward at 
this time, revealed that his eyeballs had 
freedom of motion. The patient was 
very reluctant to submit to an examina- 
tion; in fact, when first seen, he abso- 
lutely refused and it required six months 
of deliberation and finally a withdrawal 
of compensation to get him to come for 
examination. He had engaged and sub- 
sequently dismissed a number of lawyers 
because of his overly suspicious attitude 
that he would not get a square deal. 
When I told him, in order to get his 
reaction, that I could get him well, his 
prompt answer, significantly in a normal 
voice was, “You can’t make me well: 
this can’t be done.”’ When I then asked 
him what he wanted, he answered in an 
ironical whisper, “You know what I 
want.’ Neurological examination, in- 
cluding vestibular tests, was negative. 
Consideration of this case leads one 
to feel that he is dealing with the reac- 
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tions of a malingerer in a litigating par- 
anoid. This type of individual 
never be satisfied: unfavorable verdicts 


can 


will cause him to continue to annoy 
courts of law or those responsible; fa- 
vorable verdicts may serve to effect a 
temporary remission until he finds some 
new cause to litigate and seek justice. 
In some instances these individuals have 
become sufficiently annoying to police 
officials to bring about their commitment 
to institutions. Even when they are dis- 
charged after varying periods of incar- 
ceration they may simply repress the ex- 
pression of their feeling of injustice, but 
when pressed for an explanation will 
admit that their belief is unchanged. 
Obviously, there is little we can do in 
the way of direct treatment for this type 
of malingerer. Readily classifiable psy- 
chopathic personalities, or litigating par- 
anoids, may require commitment. Ma- 
lingerers with less pronounced person- 
ality defects should be given little en- 
couragement. A more practical treat- 
ment would be a prophylactic one, name- 
ly, to recognize this personality type, if 
possible, before he is employed or dur- 
ing employment. In the graver person- 
ality defects this is not difficult, for they 
are always trouble makers and instiga- 
tors of reform. It may be presumed that 
in this case at least his condition might 
have been avoided if his personality had 
been recognized when he returned to 
work a few days after injury. 

Case 2.—A year before examination 
the patient, while working, sprained his 
ankle and ruptured a subcutaneous blood 
vessel. Over the hemorrhage, swelling 
appeared on the skin. This subsided 
rather promptly, but during a protracted 
convalescence the patient appeared be- 
fore his attending physician with other 
skin lesions which were difficult to heal. 
They: were treated intensively, and as 
the lesions wére healed, leaving scars, 
new ones appeared, usually in the sound 
skin above the old lesions. When he 
first came under my observation his en- 
tire left leg was covered with scars, a 
scattered impetigo, and a few dark 
stained bullous lesions not unlike a first 
degree burn. He had been treated about 
six months before by a dermatologist 
who had put him in a hospital with a 
private nurse and put a cast on the left 
leg. A diagnosis of factitious dermati- 
tis was made. As soon as the patient 
left the hospital the lesions appeared 
again. His presenting complaint was a 
left foot drop. The obvious simulation 
became apparent when I seemed to ig- 
nore this complaint, giving my attention 
to his skin lesions so that he was quite 
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willing to hop, jump, walk on his toes 
and heels, so that I could see the rela- 
tion of this activity to the pain in this 
leg. To get his mental reaction, I con- 
fronted him with my belief that his skin 
This 


done with such suthicient emphasis and 


lesions were self-inflicted. was 
dramatization that the patient seemed al- 
most willing to admit this until his wife, 
who was in the room, came to his sup- 
port with a volley of indignant and crit- 
ical remarks. With this encouragement 
he became very belligerent and in the 
height of his anger he said, ‘I'll bet you 
any sum of money you wish that you 
can't heal this condition.’ It seemed 
that his wife had been similarly deceived. 

This personality type belongs to that 
group of psychopathic — personalities 
which produce the self-mutilated men- 
dicants. In this case the treatment was 
simplified because his wife, who ‘had a 
more adequate personality, cooperated 
by carefully observing her husband's ac- 
tions until she learned the truth of our 
assumptions. Generally speaking, so 
obvious an attempt at malingering is dif- 
ficult to carry on in the presence of open 
criticism, so our treatment should con- 
sist in making known the patient's acts 
The 
acquisitive clement in this form of re- 
action should be very frankly discour- 
aged by a prompt withdrawal of com- 
pensation. 


to all those who are concerned. 


Another type of malingerer is not un- 
commonly seen. These seem to pride 
themselves on their ability to deceive 
(‘putting over fast ones’). These are 
clever, willing to cooperate in any type 
of treatment, will undergo any charac- 
ter of and, when unob- 
served, act in perfectly normal manner. 
It is this type of case that is so frequent- 
ly seen walking away from the examin- 
ing room without a 


examination 


cane or with 
straightened limbs that a few minutes 
before were contracted. 
When this type of patient is confronted 
with evidence that it is known that he is 
malingering, he will call it quits without 
further ado. 
Case 3.- 


deformed or 


A complete history of such 
a case was submitted to me by Miss H. 
Reid of the Industrial Commission. A 
miner was injured on October 12, 1921, 
by being caught between the motor and 
cribbing of the passageway in a mine. 
The right transverse processes of the 
second and third lumbar vertebrae were 
fractured. He was hospitalized until 
January 12, 1922. His presenting com- 
plaint was camptocormia, or bent back, 
the patient stating that if he straightened 
his back he had a pain as though a knife 





were sticking him. The plaintiff's phy- 
sicians testified that the patient was a 
neurotic. The defense had made a diag- 
nosis of malingering. He was granted 
total disability, the case appealed, and 
the Supreme Court reaffirmed the deci- 
sion, stating “It was immaterial whether 
the condition was caused by physical in- 
jury or mental disorder resulting from 
the injury. Where the patient has an 
honest, fixed, definite and continuing 
belief that he is suffering from bodily 
pain, he is as much entitled to compen- 
sation for the mental disorder as for the 
physical injury.’ Dr. George Davis 
continued to make trips in the neigh- 
borhood of the man’s home, and learned 
that he still walked about in a stooped 
position. When the last weekly pay- 
ment had been paid and the miner was 
receiving $25.00 a month pension, Dr. 
Davis learned he had left his home town 
and was in Missouri. Since he had seen 
the man leave the Illinois Central Hos- 
pital in an upright position during his 
early treatment, he felt that the man was 
a malingerer, so he went to Missouri at 
his own expense to find that the patient 
He took 
moving pictures of the man walking up- 
right, running, walking hurriedly, took 
stills, and then had them developed and 
accosted the man, asking him if he did 
not recognize him. 


was attending a small college. 


As soon as the man 
realized he was talking to the doctor 
who had treated him, he is reported to 
have seemed abashed and to have begun 
Dr. Davis told him that he 
had followed him up only to confirm 


to stoop. 


his diagnosis and since his opinion was 
confirmed, he had no further interest in 


*- 


the case. 


H) va: ro- Malin gere rs 


This group closely resembles the ma- 
lingerers. The only difference is that 
they take advantage of an instinctive bi- 
ological defense and acquisitive reaction 
which enables them to present symptoms 
which, though seemingly out of their 
control, yet on close observation appear 
to be under volitional control. To di- 
gress for a moment, animals are known 
to exhibit sham death reactions and vio- 
lent motor reactions for purposes of self- 
Krets- 
mer feels that this form of reaction bi- 


preservation and securing prey. 


ologically appears in man as a purpose- 


ful method of securing that which 
would ordinarily be inaccessible. From 


the violent motor actions one sees phy- 
logenetically developed tremors, clonic 
hysterioform convul- 
From the sham death reaction 
come the hysterical comas, the hysterical 


movements and 


SIONS. 
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somnolent states, the hysterical paraly- 
ses, astasia abasia, hysterical deafness, 
blindness and aphonia. In assuming 
that instinctive mechanisms are 
present in all of us, it is not difficult 
to understand how certain personality 
types quite readily fall back upon them 
for purposes of acquisition, or what they 
feel is self-defense. 


these 


In all of these cases 
there is a period of meditation of days 
to weeks to months duration, which pre- 
cedes the actual development of the neu- 
rosis. The ‘precipitation point’ (Schal- 
ler) of the neurosis is determined by 
poverty, physical deformities, lack of 
available employment, unfavorable sug- 
gestions of various sorts, including the 
suggestion of continued disability be- 
cause of continuance of compensation, 
wrong diagnoses, improper or unskilled 
treatment, desire for redress against 
alleged negligence, marital or romantic 
difficulties, bereavements, unfavorable 
environmental influences or return to 
arduous or unsuitable work. ° 

If such a patient has had a hair-trig- 
ger disposition for a long time and has 
been going about with a chip on his 
shoulder, has exhibited temper tantrums, 
has been of a stubborn or sulky nature 
or bull-headed or inaccessible, he will 
present a very difhcult problem for 
treatment, even though the diagnosis is 
quite obvious. The following case re- 
port indicates one of this type: 

The patient, a carpenter, was seen 
about two years following a simple in- 
jury to his leg and back. His earlier 
history reveals that as a child he fre- 
quently had temper tantrums and head- 
banging and breath-holding episodes. 
All through his life he had been known 
to have had a hair-trigger temperament, 
Hying off the handle at the slightest 
provocation. At one time when his boss 
had reprimanded him, he retaliated by 
throwing a hammer at his boss, almost 
fatally injuring him. Prior to the acci- 
dent the patient had been on a strike 
for about six months. During this time 
he suffered many privations and he was 
most emphatic in his allegations of un- 
fairness on the part of his employers 
during the strike. He stated that he 
would have done anything to get even 
with them. Eight days after the strike 
was settled he suffered his injury. The 
patient’s wife who, in a prior marriage 
had been very unhappy, felt the neces- 
sity for going out to a dance every Sat- 
urday night. The patient grudgingly 
permitted this but always greeted her re- 
turn home with taunting condemnations. 
So strong was the urge that his wife per- 
sisted in going even while he was in the 
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hospital for the months following the 
accident. The early complaints were 
pain in the back and legs which was 
treated rather intensively with hospital- 
ization and physiotherapy. About three 
months after admission to the hospital 
the patient developed an inability to 
walk, accompanying very active move- 
ment with a violent spasm and tremor. 
The Industrial Board determined him to 
be a complete and total disability. He 
was again hospitalized, his limbs placed 
in fixative braces, to prevent the clonic 
spasms, and he was encouraged to walk 
with crutches and then alone. He re- 
turned home when three days later he 
had a spat with his wife, who came 
home from a dance to find him again 
in the same condition. When he was 
brought into my office about a year later 
he was carried into the room, his entire 
body held in complete extension with 
violent tremors of his lower extremities. 
When he was placed on his feet to de- 
termine the nature of his gait, he walked 
with his feet markedly inverted, exhib- 
iting the usual clonic spasm. It is to be 
observed that a spasm was exhibited 
only when his limbs were in complete 
extension, a condition which may be 
simulated by any of us. He was told 
that he was going to be cured. Although 
he expressed a fear that he never could 
be cured, he was most fervent in his 
entreaties that he be relieved. His only 
stipulation was that his wife be with 
him during the treatment. He was so 
blasphemous in his denunciations of 
doctors, nurses, and insurance company 
methods, that it was thought advisable 
to attempt to treat him in a luxurious 
apartment with all expenses paid and 
the services of a private nurse. The first 
week was spent in getting the patient's 
confidence and studying his reactions. 
He was very resistant to analysis, repeat- 
edly saying that he “‘could not see what 
that had to do with his present condi- 
tion” and this his “personal affairs were 
none of my damn business.’ This, of 
course, is not the reaction seen in hys- 
terias in private practice. Considerable 
time was spent in discussing with him 
the psychological explanations of his 
symptoms which he would follow in an 
affable and intelligent manner, but at 
the end of the session he would in- 
variably say, “Doctor, I can’t make head 
or tail of what you are talking about.’ 
His wife proved to be very cooperative 
and understanding, so after the first 
week an attempt was made to treat him 
with strong verbal suggestions. Since 
the patient was very suggestible and he 
realized that this method would cure 
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him, he became extremely antagonistic, 
exhibiting violent rage and showers of 
blasphemy. In spite of his resistance 
it was possible to get him to walk with- 
out tremor, but when I returned the 
following morning I found that the pa- 
tient was just as bad as on the previous 
day. This treatment was continued for 
several days until it became apparent 
that, although it was quite easy with 
strong verbal suggestion to get the pa- 
tient to walk in a normal manner, it 
would be impossible to hold this re- 
covery. He was permitted to go home 
where he continued to sing far and wide 
his damnations of the doctor who told 
him his difficulties were not based on 
organic disease. 

It is possible to recognize these hys- 
tero-malingerers upon the first examina- 
tion. They will greet you with elabo- 
rate denunciations of previous physi- 
cians who have had the nerve to insinu- 
ate that their conditions were functional. 
You have the feeling at once that to get 
anywhere with the patient you have to 
“handle him with kid gloves,” although 
one may have to repress the desire to 
use boxing gloves. They will welcome 
any therapy but psychotherapy, but un- 
fortunately all but this therapy will 
cause the patient to be entrenched more 
deeply in his conversion phenomena. 
The recovery in the case cited will de- 
pend largely upon the attitude of his 
wife. I believe if she left him that the 
apparent purposefulness of his symp- 
toms would lose their motivation so that 
the patient would sooner or later come 
to the realization that nothing was to be 
gained by his exhibiting symptoms. Be- 
cause of the intractability of this type 
of case the French have developed, dur- 
ing the World war, the Torpillage 
method of treatment. The patients are 
literally torpedoed into recovery, the 
principle of the treatment being that the 
patients have to choose between an un- 
desirable, disagreeable form of treat- 
ment and the continuation of their 
symptoms complex. One form of this 
treatment is to put the patient into a 
metal room which is wired for the con- 
duction of faradism so that when the 
current is turned on the patient is stim- 
ulated into moving into the next open 
door where he finds that even stronger 
stimulation urges him to move faster. 
Many patients get well upon learning 
from recovered patients of the ordeal 
of recovery. Although this works sat- 
isfactorily in military hospitals, it would 
have its limitations in the treatment of 
occupational cases. If these cases are 
seen very early, in fact within a few 
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days after the injury or at least during 
the period of meditation and the per- 
sonality type is recognized, it is con- 
ceivable that if the psychotherapy is 
very tactfully administered, if a social 
worker is available to investigate and 
assist in adjusting undesirable home en- 
vironment, and an attempt is later made 
to better adjust the patient to his work, 
the condition can be prevented. 


True Conversion Hysteria 


There is another group of individuals 
whose personalities are not adequate to 
meet their environmental influences. 
They may be dull normals or perhaps 
even mental defectives. Occasionally 
they are personalities who have become 
temporarily inadequate because of mari- 
tal or romantic difficulties. This type is 
eager and anxious for treatment and a 
splendid remission can usually be very 
easily attained. The question of com- 
pensation seems to be but a small factor 
in these cases. They have been perhaps 
for years struggling for an escape from 
a disagreeable reality and seize upon the 
injury as an opportunity to develop con- 
version phenomena. Of course, in this 
group, as in the above, the instinctive 
sham death and violent motor reactions 
are the basis for the production of 
symptoms. 

Case 1.—A coal miner, aged twenty- 
five, who has a moderate microcephaly 
and a mental rating of dull and back- 
ward, struck his head while working. 
A few days afterward he developed an 
aphonia. This was treated with local 
applications to the larynx for several 
months without improvement. Ex- 
amination in Chicago by Dr. Frank 
Brawley revealed an abductor spasm of 
the vocal cords. A diagnosis of hys- 
teria was made and with verbal sugges- 
tion in the presence of an elaborate set- 
ting of interested nurses, the patient re- 
gained his speech in one treatment. He 
was kept in the hospital for a week to 
make sure that there would be no re- 
lapse, sent back to his home and ar- 
rangements made to put him on a farm 
where he was reported to be much hap- 
pier than at work in a coal mine. 

Case 2.—A happy-go-lucky Irishman, 
made his living first as a bartender and 
later as a bootlegger. He was unfortu- 
nate enough to come under Federal ob- 
servation and was sent to Federal prison 
for a period of three years. There he 
learned to hate restriction of his liberty 
with all that was within him. Shortly 
after he regained his freedom he mar- 
ried. He was a strong, muscular, obese 
individual weighing about two hundred 
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The woman he married was 
short and f: :!, weighing about eighty 
pounds. She was dictatorial and domi- 
nating, regulating every move that he 
made, overlooking not even the minutest 
details of his personal life. We are not 
interested here in the discussion of the 
personality of an individual who, while 
in the prison, probably developed maso- 
chistic tendencies which caused him to 
seek such a sadistic individual as a wife. 
The patient lived at his in-laws’ home. 
His sister-in-law is reported to have 
been even more domineering than his 
wife and his mother-in-law more so than 
both of them together. Early in his 
married life he was injured in an auto- 
mobile accident complaining at first only 
of pain in his back. He was confined 
to bed at home when, after the third 
week, he developed the picture of clonic 
tension spasm described in a previous 
case above. 


pounds, 


He was eager for a psy- 
choanalytic explanation and responded 
rather promptly to this and suggestive 
therapy. When he was discharged re- 
arrangements were made to 
have him live apart from his in-laws. 
These cases are very common and the 
ease with which their symptom com- 
plexes are made to disappear should 
cause us to always be alert to recognize 
this type. They may be identified by 
their interest in psychological explana- 
tions of their symptoms, by their co- 
Operation in attempting to adjust their 
difficulties, or, if they belong to the dull 
and backward group, they will acquiesce 
quite readily to suggested methods of a 
spectacular nature. 
pensation ofr 


covered, 


The factor of com- 
financial remuneration 
usually becomes important only in the 
presence of avaricious or defending rela- 
tives. They often complicate matters so 
that the entire family must be treated. 


Patients Presenting Subjective Symptoms 
Without Organic Basis 

This group is characterized by an in- 
disposition to return to work and are 
usually, but not always, found following 
head injuries. The severity of the con- 
dition seems to bear no relation to the 
severity of the primary injury. In fact, 
the most intractable of this syndrome 
that I have seen have appeared following 
inconsequential injuries. Quite charac- 
teristic of this group is the period of 
meditation which may extend for weeks 
or months. The patient may even re- 
turn to work and then, because of some 
disturbing factor in his environment, de- 
velop a return of his former indisposi- 
tion to work. This group has been 
called traumatic neuroses, post-concus- 
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ston neuroses, traumatic neurasthenias, 


and compensation neuroses. Many in- 
stances of actual brain injury without 
focal sign other than abnormal vestibu- 
lar reaction are dominated by this symp- 
tom complex. Dizziness, headache, sus- 


ceptibility to fatigue, vague aching 
pains, emotional instability, irritability 
are the symptoms which usually domi- 
nate the clinical picture. 

Part of this group is amenable to 
treatment while the rest are very defi- 
nitely antagonistic. Roughly classify- 
ing, their antagonism to treatment ts in 
proportion to their avaricious tenden- 
cics. A small percentage of the antago- 
nistic group secure the impetus for 
this motive in their genuine feeling of 
antagonism toward their employers, the 
insurance Company or attending physt- 
from their reaction to 1im- 


unskilled 


for redress against alleged negligence. 


cians, OF 


proper, treatment or desire 
Those whose neurosis depends upon en- 
vironmental influences at home, marital 
difficulties, suggestion of serious disabil- 
ity because of continued compensation, 
or disinclination to return to arduous or 
unsuitable work are quite amenable to 
proper treatment. As in all psychoneu- 
rosis, it is essential that we understand 
the individual 


stimuli. If it 


and his reaction to all 
is conceived that these 
patients believe that they are unable to 
work, it is necessary that we make a very 
deliberate and actual attempt to increase 
the scope of their activities. If we can 
determine that the patient is malad- 
justed at his work, the cooperation of 
his employers must be secured to give 
him opportunity for more suitable work. 
If the home environment is unsuitable, 
we ourselves, preferably with the coop- 
eration of experienced social workers, 
must actually assist in readjusting the 
unsuitable environmental influences. The 
importance of this type of therapy can- 
not be over-emphasized, and its neglect, 
I think, more than any other factor ts 
responsible for the ever-increasing aum- 
ber of these cases. 

The following case reports are sub- 
mitted : 

Case 1.—A_ switchman, aged forty- 
five, was brushed against the side of a 
\ There 
enough clearance so that actually just an 


fence by a freight car. was 
abrasion of his chest was developed. 
He was not rendered unconscious and 
walked to the hospital where an exami- 
nation was made which showed him to 
He returned to work the 
next day and during the ensuing week 
had his case brought up before the 
satety The 


be uninjured. 


engineer. accident was 


INDUSTRIAL MEDICINE 


shown to be due to his own careless- 
ness; recommendations were made as to 
his future habits and he continued to 
work for a week. He then developed 
the following syndrome, which is best 
expressed in his own words in a letter 
he wrote me: 

“When I get up in the morning, | 
have vomiting spells, sometimes before 
eating, and after. I have 
had a headache ever since the morning | 
awoke in the hospital. 


sometimes 


It seems to be 
becoming more severe as the pain keeps 
getting worse in my back and spine. 
There are times when upon getting up 
in the morning I have to go and lay 
down on my back. This sometimes hap- 
pens as often as twenty or thirty times 
in one day. That seems to make a con- 
dition that I cannot overcome. If I do 
not lay down these times it seems that I 
get such terrible pains all over the chest, 
back and shoulders that it seems like I 
am going insane. If I can blow a few 
drops of blood in the morning it seems 
like I find a little relief for a while, but 
it does not relieve me entirely of the 
pains in my head or back. There are 
times when I am talking to someone if 
someone makes a noise and I do not 
have pressure on my spine I cannot go 
along with what I was talking about or 
doing at the time. It seems to make me 
weak and forget what I am doing and 
gives me terrible pains in my _ spine, 
Sometimes 
my heart just seems to stop when this 
happens and I have to lay down any 


chest, shoulders and head. 


place at all, or fall down wherever I 
am at. I have fallen in the streets on 
two or three occasions and other places. 
While walking along I get spells of 
dizziness. I have to fight this feeling 
all the time, it seems. My knees get so 
empty that I fall any place. When I 
walk along at a good clip and keep 
urging myself along, I get terrible pains 
in the spine. Sometimes I want to run, 
and in trying to run I walk slower than 
I had been walking. It just seems I 
can't do what I want to do because of 
the pains in my back. This also causes 
a condition of coughing and vomiting. 
Most of the time it is one or the other. 
Also I get so I can’t see a thing for a 
few seconds, with dizziness and weak- 
following it, which 
causes a terrible pain over the heart. 
When I sit still I seem to have best con- 
trol of myself. 


ness sometimes 


I was never this way 
before and cannot understand it. Please 
help me in some way as my family needs 


me so much. Thanking you in ad- 
vance. 
“P. S. I admit there are times that I 
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don’t know exactly what I am doing.” 

This patient had been struggling with 
this symptom complex for two years, al- 
though he had been offered a substan- 
tial settlement by the railroad, which he 
had refused to take. He had discharged 
two lawyers because he feared they were 
wrongly advising him. Analysis of his 
personal history revealed that marital 
difficulties were at the basis of his neu- 
rosis. He and his wife, since their mar- 
riage, had been struggling for suprem- 
acy of the The wife 
finally won and about the time of the 
accident she invited her two brothers to 
live with them against his wishes. 
Their combined forces actually drove 
him out of the house. With analytic 
persuasion, it was possible to convince 
him that he must make a decision about 
his family difficulties. Until that was 
done, he was told, he would be in no 
condition to return to work. He ac- 
cepted this advice, the assistance of his 
brother-in-law was obtained, the home 
environment adjusted, the patient ac- 


household. 


cepted the settlement and returned to 
work. 

Case 2.—Patient aged thirty-five, a 
college graduate of a school of architec- 
tural engineering, received a laceration 
of the scalp while working as a construc- 
tion laborer. His complaints at the time 
of examination were headache and pain 
in the small of the back. Following 
the injury, he had completed his day’s 
work. He worked all of the next week 
but took off Monday and Tuesday of the 
following week. He then 
working for twenty-seven days. 


continued 
He 
stated that he would have remained at 
work if he had not had an argument 
with his foreman. His personal history 
revealed that since his graduation from 
college, he had had some very respon- 
sible positions calling for his technical 
knowledge. At other times he had 
taken a job such as the one he had when 
injured. When thus working he has 
felt that the foreman, upon learning of 
his additional preparation, would be- 
come jealous of him and, supposedly 
fearing for his own job, would make 
the work very disagreeable for him. He 
appears to have felt very keenly the sup- 
posed injustices, stating that he worked 
as a laborer only because he could get no 
other work. It was possible to convince 


him of the true nature of his symptoms 
which were assumed to have relation to 
his dissatisfaction and personal grudges, 
rather than his trauma and to get him to 
return to work. Unfortunately, the pos- 
sibility of getting financial remuneration 
remained open to him so that after he 
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had work for another month he again 
refused to work longer because, as he 
stated, there was a return of the old 
symptoms. The insurance company was 
advised to make a small settlement so 
that the case could be dismissed for once 
and all. To my knowledge, he has re- 
mained satisfactorily at work ever since. 

I feel that following psychotherapy it 
is well to dispose of the case legally so 
that the possibility of gaining financial 
settlement is not constantly tantalizing 
the patient into a return of his symp- 
toms. 

Fright Neurosis 


Following an injury which is a severe 
fright-producing experience, a_ patient 
may react to his recollection of the inci- 
dent, his terrifying dreams, his subse- 
quent loss of sleep, the realization that 
he had narrowly escaped an impending 
death, with a neurosis. Usually these 
are very short-lived, as in most cases the 
personality proves adequate to cope with 
the situation. If these patients are han- 
dled tactfully and treated with considera- 
tion, they get well promptly. Mistakes 
are sometimes made in antagonizing an 
individual or in over-treating him so 
that he may develop any one of the 
above mentioned forms of reaction, par- 
ticularly if there are other disturbing en- 
vironmental factors present. Or, he 
may develop a chronic fright neurosis. 
The following case illustrates this reac- 
tion: 

An individual working as a doorman, 
whose duty it was to watch baby car- 
riages and packages contained in them, 
was slugged by a gang of young men 
who stole packages from the baby car- 
riages. The patient made no attempt to 
secure legal redress against his employ- 
ers. The actual injuries consisted 
simply of a few lacerations and contu- 
sions, but since the injury the patient 
considered himself unable to work be- 
cause he was in constant fear that some- 
one was behind him about to slug him. 
It was difficult for him to walk along 
the street for this reason, so he spent 
most of his time confined indoors. He 
responded in a few wecks to treatment 
with suggestion, persuasion and analysis 
so that now he feels quite able to work. 
The more chronic cases develop true 
phobic states when they require many 
wecks of intensive psychotherapy. 


Conclusion 


In this paper an attempt is made to 
discourage the pigeon-holing of the 
non-organic cases following trauma, as 
simply ‘functional,’ “just a neurosis,” 
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‘just a malingerer,’ or ‘just an indi- 
vidual who wants compensation,” and 
to substitute instead a 
based on personality types. 


classification 
Attention 1s 
called to the fact that unless an indi- 
vidual is considered an integral part of 
his environment no progress may be 
made in : Certain clinical 
types are pointed out as being more 
amenable to psychotherapy than others. 


treatment. 


It is suggested that an experienced 
psychiatric social worker should always 
be available for investigating environ- 
mental factors and assisting in the ad- 
justment. It has been pointed out that 
no cure can be obtained in these cases 
unless a concrete and satisfactory ad- 
justment has been made. Inasmuch as 
the personality type is of such impor- 
tance in determining the nature of or 
even the existence of a neurosis, I feel 
that the routine initial examination of 
every employee should include a_per- 
sonality test. Such tests are available, 
such as the Thurstone Neurotic Test, 
but an even more satisfactory test could 
be worked out to answer our individual 
purposes. If information were 
available, it would simplify the early 
treatment of injured workmen, inas- 
much as it would be possible to fore- 
stall in those particularly susceptible at 
the onset of a neurosis. Since the 
period of meditation is such a definite 
chronological phase in the development 
of a neurosis, there would be ample time 
in these susceptible cases to make satis- 
factory adjustment and thus terminate 
what might have been a protracted con- 
valescence. 


such 


Since desire for compensa- 
tion is the motivating force to a greater 
or less degree in all of these cases, a 
change in the compensation law should 
be effected so that instead of having 
complete and total disability as their 
legal aim, the best they can hope for 
would be a very moderate lump sum 
settlement. Finally, I have another sug- 
gestion which has been repeatedly of- 
fered by those interested in the treatment 
of the type of case we have been dis- 
cussing. It must be obvious to all of 
you that neither the home nor the hos- 
pital is the suitable place for treatment 
of these cases. I have a dream that 
industry will some day realize its duty 
to these men and erect a_ specially 
equipped convalescent home for their 
treatment. During the War there were 
many such specialized stations. These 
were under the direction of a personnel 
interested and trained in psychotherapy 
and their percentage of recoveries was so 
high it is difficult to understand why this 
plan has not been subsequently fol- 
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lowed. Such an institution should con- 
tain in addition to a skilled personnel, 
elaborate facilities, beauti- 
ful grounds, preferably out of town, a 


gymnasium and a 


recreational 


swimming pool. 
Wherever possible we have made use of 
the Y. M. C. A. for this purpose and 
our success has been sufficiently encour- 
aging to make us feel that the plan sug- 
gested will some day be realized. 

I hope if nothing else is gained by 
this paper it will cause you to contem- 
plate the recommendation,of the build- 
ing of such an institution which in a 
short time would repay its cost many 
times over. 


Discussion 

DR. W. C. NORDHOLZ, Chicago: 
I was hoping Dr. Solomon would pre- 
sent a case in which he and I were in- 
terested. The man was hit by a pile 
driver, receiving an injury to his head. 
He was hospitalized for a while and his 
objective symptoms all cleared up very 
rapidly, but a state of hysteria re- 
mained. I worked along with him for 
quite a period of time and tried to get 
him into some light form of work. He 
would not do that. The insurance com- 
pany asked Dr. Solomon to see the 
patient. He reestablished the man’s 
confidence in himself by working with 
him in the Y. M. C. A. In that par- 
ticular case, I thought that line of treat- 
ment was a real help. 

Another that under the 
compensation act some years ago was a 
famous suicide case that took place in 
Rockford. The man received a minor 
injury in the form of a blow on the 
foreskin and penis. He had a little 
hemorrhage and a little swelling. He 
was in a local sanitarium for a while, 
but unfortunately after leaving there he 
fell into the hands of some doctors that 
dwelt on this simple condition. I got 
word one day that they were about to 
operate on him for a dormant infection. 
I went down to Rockford. I had seen 
him three months after the minor in- 
jury and could find nothing wrong with 
him. I communicated with the doctor 
in charge of the case and he told me 
that the man had an abnormally small 
meatus which he was going to enlarge. 
I knew of nothing better to stir up a 
man whose mental condition was slip- 
ping than that. I sent for the man, his 
wife, mother and employer and we had 
quite a The 


Case came 


discussion. employer 


agreed to give him some work that 
would keep him occupied mentally and 
we thought we were all set. That after- 
noon he went back to see the doctor, 





se 


who told him that he could not Zo back 
to work. One of the mental disturbances 
was that he was unable to fulfil his fam- 
ily duties. He went home, bought a 
bottle of carbolic acid and committed 
suicide. That was a compensation case. 
I do not know who had the mental con- 
dition, the patient who committed sui- 
cide or the doctor who recommended 
operation. Every time the doctor was 
called to testify he was ill. That was a 
psychosis case that terminated a little 
more severely than most of them. 

DR. L. G. HARNEY, East St. Louis: 
I am afraid Dr. Solomon's classification 
is a little over my head. I do believe 
that in our industrial work that when we 
once prove there is no organic trau- 
matism, the sooner we dispense with 
treatment the better it is. I have in 
mind a case of a colored man, weighing 
220 pounds, and not of the emotional 
type. He received a slight injury to the 
back of the hand and had a superficial 
hemorrhage. I put on a cotton pack to 
dress it. Much to my surprise a week 
later when I came back to the dispensary 
the man was still coming back for treat- 
ment. He then went to his own doctor 
who told him he had neuritis in his 
hand and began treating it. He came 
back to the dispensary to see if we 
would not give him some internal medi- 
Finally 
some injections were given him. At the 
end of ten days he objected to having 


cation. Nothing was done. 


them in the left arm, so I suggested to 
the assistant that he put the medication 
in the right arm. Then he had a com- 
plete anesthesia down the right half of 
his body, except the sole of the foot. In 
the meantime I took occasion to go to 
his home. I found he was married to 
a young colored girl, much younger than 
he was, and that he was not making 
money enough. Very quickly the whole 
situation solved itself. I turned him 
over to the psychiatrist and he very soon 
recovered. 

DR. E. C. HOLMBLAD, Chicago: 
Dr. Solomon is helping us to classify 
these cases. It is mice to realize that 
after we classify these cases we should 
try to find out what the fundamental dis- 


satisfaction is and in that way find meth-- 


ods of getting these patients well. I 
hope Dr. Solomon’s suggestions for a 
place for the treatment of these patients 
will some time be realized. I do feel, 
however, that we sometimes see cases 
sent in in which the doctor is a little 
negligent in not finding the objective 
findings. As physicians it is our duty to 
find out where the trouble ts. 

I would like to ask Dr. Solomon if 
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the paper has not been published where 
we can find this classification. I have 
had opportunity to observe some of Dr. 
Solomon's work and it is particularly in- 
teresting to see the interest he takes in 
some of these cases by spending so much 
time with these unfortunate individuals. 
I call them unfortunate because the man 
who is mentally unbalanced is unfortu- 
nate. When Dr. Solomon spends so 
much time on them it is gratifying to 
see that he gets so many well. 

DR. F. GUNN, East St. Louis: 
There is one thought that occurs to me 
when you speak about changing the en- 
vironmental condition of each indi- 
vidual with whom you come in contact, 
that is unless these cases are worked up 
very carefully we are liable to get a lot 
of chronics on our hands. There are a 
lot of individuals who like the surround- 
ings in a hospital. If we make their 
environmental conditions there so pleas- 
ant, we are going to develop a type of 
psychology following injury which will 
be difficult to handle. 

DR. W. C. NORDHOLZ: There is 
another type of case that Dr. Solomon 
did not speak of. It is the so-called 
‘glove’ hysteria. Some years ago I saw 
a case where the man was caught be- 
twecn cement bags. The pressure was 
distributed rather equally. There was 
no injury to the bony structure, but quite 
an injury to the soft tissues, so there was 
swelling of the forearm and hand. He 
unfortunately got into the hands of a 
doctor who told him that the arm might 
have to be amputated. I saw the patient 
two or three weeks after the injury had 
taken place. The swelling had pretty 
well subsided. The doctor was still hos- 
pitalizing him. I suggested that he 
leave the hospital which he did. A 
month later he came to see me, at which 
time he had developed anesthesia below 
the elbow. You could draw a line 
around from the point where the swell- 
ing had been. He developed not only 
a “glove” anesthesia but apparently a 
complete paralysis of this forearm. He 
was put to sleep and when he came out 
of the anesthetic he could open and 
close his hand normally and go through 
all the normal motions. The objective 
findings were all negative except the 
glove anesthesia. You could stick a 
knife in this area and draw blood and 
he would never flinch, but if you went 
above that line he kicked back. It never 
varied one-fourth of an inch. Finally 
the case went before the Industrial Com- 
mission and he was allowed 33 1/3 to 
50 per cent, the loss of an arm. He still 
came in to see me for the next year and 
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apparently continued to have the anes- 
thesia. I finally convinced him that he 
should take up Christian Science. 
About three months later the glove an- 
esthesia disappeared following treat- 
ment in the Christian Science church. 
We had two neurologists in on the case 
and they both decided it was a pares- 
thesia and nothing could be done, but 
he did recover. 

DR. J. J. MOORE, Benton: Dr. 
Solomon mentioned one of the early 
cases of Banovitch posture. I ran across 
a case the other day. This man received 
an injury to the scalp. There was no 
evidence of fracture. He becomes dizzy 
when he stoops over. He has no par- 
ticular pain but he cannot work because 
he gets dizzy. First I noticed that there 
was a very marked moist condition of 
the forearm. It seemed to be discon- 
nected from the other parts of the body. 
This disappeared and reappeared during 
the examination and was bilateral. 
There was absolutely no other disturb- 
ance that I could find. I have run 
across a number of these cases. To me 
they are all traumatic neuroses. They 
make no complaints. I would like to 
have an expression from Dr. Solomon. 
You cannot draw them out and you can- 
not discuss the thing with them. 

DR. ALFRED P. SOLOMON (clos- 
ing): Concerning the man who was 
caught between the pile driver and the 
piles, this man did return to work. The 
method of treatment given to him was 
that of analysis and study. The actual 
treatment was given at the Y. M. C. A., 
playing handball and getting him to 
realize that he could work. He did go 
back to work for a period of 12 
months. Unfortunately the insurance 
company did not make a settlement. A 
few hundred dollars could have closed 
the thing. The business manager of the 
pile drivers’ union felt that this was a 
test case. Finally the case was settled. 
It is a significant thing that he came to 
us while still working; in other words, 
when these cases are cured it is well to 
close once and for all the matter of 
compensation, because if you have to 
deal with the business executive of a 
union you may have to deal with the 
wife or some relative of the patient who 
feels that he is not cured. 

Dr. Nordholz also brought up an- 
other type of case which I did not speak 
of. This is a type of case which I con- 
sider as manic depressive psychosis. 
The characteristic thing about manic de- 
pressive psychosis is that there are long 
intermissions when the patient is ap- 
parently well. These cases have no re- 
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lation to injury. They sometimes pre- 
sent a very delicate problem for diag- 
nosis. 
carefully we may find that early in life 
they have had attacks lasting days and 
weeks. These patients have to be 
treated as psychosis cases and not as 
functional cases. They need an entirely 
different type of treatment. There 1s 
also that other group of dementia prae- 
cox following injury. We do not know 
of any connection between the head in- 
jury and the onset of the de- 
mentia praecox. This is impor- 

tant from a medicolegal viewpoint 

and for our future treatment of 

these cases. 

Dr. Nordholz’s third case is 
interesting because there we find | 
conversion hysteria through fear. | 
Many of these cases develop in 
private practice. Christian 
which after all is a 
method of suggestion, while it | 
has taken many of our 
private cases is an adaptation of 
our psychotherapy method of 
treatment, an adaptation which ts 
based on rather crude philosophy 
but nevertheless is an adaptation 
of suggestive treatment. I feel 
sure that if this case had been 
treated with true hypnosis, he 
would have recovered. After he 
received his compensation (he 
was given complete disability) 
he continued to have symptoms, 
so the fundamental personality 
defect must be treated before the 
patient gets well. 

Dr. Harney deplored the fact 
that the general man cannot treat 
these cases. I think all of you are 
just as able to treat this type of 
case as ourselves if you have the 
time available. 
this. 


If we go into the history very 


Science, 


away 





It simply means 
We must regard the indi- 
vidual as a man, not only as a 
workman but as a man in his 
own home. We must look at him 
from all angles and then if we 
can, make some adjustments. 
Dr. Holmblad emphasized the 
factor which is uppermost in the 
minds of most of these cases, 
namely compensation. It is com- 
pensation plus something else. 
This something else, personality 
defect or environment must be 
included. Dr. Holmblad’s re- | 
marks remind me of some work | 
done on one of his patients in | 
whom we used sodium amytal. | 
If you want to make a diagnosis 
in one of these suspected cases, 
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give the patient an ampoule of sodium 
amytal and then as he comes out of his 
deep sleep—he will not be entirely con- 

he will use his limb in a normal 
We had one man with a conver- 
sion hysteria in whom we tried this 
method and as he was coming out of 
the sleep he wrote his name with the 
so-called paralyzed hand. It is helpful 
for diagnosis only. 

Dr. Gunn brought up a rather prac- 
tical question. 


scious 
way. 


I have previously made 
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the suggestion of having a special hos- 
pital for treatment, manned by a staft 
that understands psychotherapy. Those 
cases that want to get well are going to 
get well just as they do in a sanitarium 
and in government hospitals of this 
type. They all have demands which 
make them want to return to work. 
The other type can be handled by this 
torpillage method of treatment used in 
France which makes treatment undesir- 


able. Cases of traumatic neuroses are 


INJURIES 
TO TISSUES 


ONG-CONTINUED suppurations, resulting 
from wounds and other injuries to the 
tissues, may be speedily overcome by 
general irradiation, in addition to local 


treatment. 


Antiphlogistine, due to its ability to pro- 
long hyperaemia, to its plasticity, which 
enables it to cling to any part of the body, 
and to its antiseptic and osmotic qualities, 


which help to overcome infection, raises 


the resistance of the patient, so that 
striking results in rapid healing are often 
obtained by this mode of treatment. 
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THE DENVER CHEMICAL MANUFACTURING CO. 
163 VARICK STREET 
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reported as improved by the injection of 
air into the spinal canal. I feel sure 
that the results were not due to the in- 
jection of air, but that it was the dis- 
agreeable type of treatment that got the 
patients well. If such special hospital 
state there 


would have to be some special statute 


were under supervision, 


to enable the physician in charge to dis- 
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charge the patients when he felt they 
were cured. 

The type of case referred to by Dr. 
Moore is simply a conversion hysteria. 
All of these symptomatic conversion 
hysterias have one complaint and that 
is the only complaint they are interested 
in. It can be cured only if we find what 
is at the base of the complaint. 


Industrial Medicine News 


Convention Notes 
Abstracts of Papers on Industrial Hy- 
giene Read at the Eighty-third Annual 
Meeting of the Illinois State Medical 
Society. Peoria. Illinois, May 17, 1933 

R. M. EARL BRENNAN, of East 
St. read the first 
paper on “Occupational Diseases.” A 


Louis, Illinots, 
general review of the present occu pa- 
tional disease law in Illinois was given. 
Statistics relating to the occurrence of 
Illinois show 
210 


ported of which 209 were lead pot- 


occupational diseases in 
that in 1927 there were cases fre- 
soning; in 1930, 213 cases of occupa- 
tional diseases were reported, of which 
120 were lead poisoning; during 1932, 
209 cases were reported of which 46 
wore lead poisoning. A summary otf the 
past six years’ experience shows that 819 
Cases of occupational disease WEre F¢- 
ported, of which 647 were due to lead 
poisoning, and among which were 30 
deaths. It is of considerable interest 
that the author reported 16 ot oc- 
cupational diseases on record in the 
state. When other factors are consid- 
ered in addition to these figures it 
seemed best that an investigation be un- 
dertaken. Reference was made particu- 
larly to the figures as given by the De- 
partment of Commerce relating to the 
number of establishments in the state, 
the value of manufactured products and 
the classifications both of industries and 
occupations. It is acknowledged that 
lead is the oldest and most widespread 
the 


had considerable experience with lead 


industrial hazard and author has 
poisoning; however he does not agree 
with those who contend that there are 
many serious after-effects of lead poi- 
In Ohio during the years 1924- 


for example, 907 cases of lead pot- 


soning. 
soning were reported with an average 
loss of 305 days per case (these evi- 
dently were of the most severe type). 
1923 
reported 48 cases of lead poisoning with 


In contrast to this the author in 


an average loss of 13 days per case—in 
1929, nine cases were reported with an 
average loss of 25 days per case—during 
1922-31, 229 cases in all were reported 
with an average loss of 21 days per case. 
In the experience of this state lead pot- 
soning has decreased 40% in the last 
five years and there have been no deaths. 
Another point on which the author dif- 
fers from some of the reports in litera- 
ture is in regard to the finding of kid- 
ney damage and high blood pressure in 
cases Of lead poisoning—in his experi- 
ence kidney damage was not common 
and hypertension was not a characteris- 
Lead can be made 
more safe for the exposed workman if 


tic of these cases. 


a preventive program functions 24 hours 
a day. This problem is essentially a 
medical one, although successful solu- 
tion is gained by the use of chemists, en- 
gineers, and others. Industrial physi- 
cians to be successful in prevention of 
lead poisoning must be very interested 
in the subject, must make extensive 
periodic inspections and must be well 
acquainted with processes and materials. 
The officials of the industrial organiza- 
tion in which lead hazards or other oc- 
cupational hazards exist must also be in- 
terested and should allow the doctors 
plenty of time for study and travel, that 
they may understand what is being done 
by other organizations. The workman 
himself must be interested in the pre- 
vention of industrial disease, and this is 
a very difhcult problem; the employee 
must be sold on prevention and be made 


health-conscious—he must be informed 


“as to what the dangers are so that he 


can cooperate with the physicians and 
It will be neces- 
sary that preventive steps and proce- 


with the management. 


dures undergo constant revision if they 
Treatment ts 
very important, but prevention is of 


are to function properly. 
greater moment. Finally to quote an 
old adage, “An ounce of prevention is 
worth a pound of cure.” 
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R. DON DEAL, of Springfield, 
Illinois, “Medical Or- 
Industry pro- 
vides a very fertile field for the devel- 
opment of medical service, comprising 


discussed 
ganization in Industry. 


perhaps the largest single group to 
which this service can be applied; if the 
members of the families of industrial 
employees are counted this group prob- 
ably embraces approximately one-half of 
the entire population. The hazards in 
industry are of an unusual type and are 
not encountered elsewhere; there are 
certain emotional and psychological fac- 
tors concerned which are also unusual. 
Sickness or injury handicaps progress 
entailing the slowing down of produc- 
tion and the loss of money both to em- 
ployee and employer. This loss has 
been estimated to be in the neighbor- 
hood of three billion days and 10 bil- 
lion dollars annually. Such slight in- 
common colds and 
dysmenorrhea which cause terrific losses 
because of 


dispositions as 


their common occurrence 


should be studied scientifically and 
measures suggested for their control. 
Industry further provides a very fertile 
soil for the development of hygiene and 
sanitation, and here the control of these 
principles is possible to a great degree. 
Heretofore the working out of medical 
service in military forces has afforded 
the largest example of group service 
known. Greater competition in the fu- 
ture is one of the things which will de- 
mand greater health and more ethciency 
among and necessitate a 
greater application of scientific medicine 
to industry. Three principles should be 
(1) medical personnel 
should be chosen intelligently; (2) the 
medical department should be an in- 
tegral part of the whole organization 
and should be possessed of great free- 
dom in matters of policy; and (3) all 
medical matters should come under the 
supervision of the medical department, 
laying special stress upon the medical 
examination of employees before em- 
ployment and periodically. Today many 
find faced 
from claims which should or 
could have been prevented by the proper 
type of medical service. The quality of 
medical service is very important and 
depends upon the ability and com- 
petency of the industrial physician. In- 
dustrial practice is a distinct specialty 
requiring special qualifications, training, 
and experience. On the list of qualifi- 
cations is the judicial type of mind 
which is a necessity to the physician in 
industrial work. Of the several advan- 
tages of industrial medical work to em- 


em ployees 


emphasized: 


industries themselves with 


losses 
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ployee and employer 1s the rendering of 
the 24-hour service permitting the physi- 
cian to be on call at any time; an oppor- 
tunity for the use of trained nurses and 
other trained personnel; and the avail- 
ability of the physician for consultation 
work. Prompt reporting of accident 
and occupational disease cases is very 
important as is also the keeping of per- 
manent records. It is impossible to pro- 
vide the highest type of preventive and 
curative service without provision be- 
ing made for adequate records and re- 
ports. In a service established in 1925 
the number of cases of accidents has 
declined steadily in the three years pe- 
riod, being reduced from 13,000 to 6,- 
500. The choice of type of service can- 
not be left entirely to the individual em- 
ployee, for various economic and other 
reasons as stated by McCord. The need 
of industry for an adequate type of 
medical service is unlimited, and the op- 
portunity for physicians to adjust them- 
selves properly to this kind of service 
is unusual, 


OEL CONNOLLY, of the Chicago 
J Bora of Health, discussed the sub- 
ject of “Health Engineering.” There 
are many instances of problems in indus- 
trial and commercial life in which engi- 
neering skill has been required; among 
these may be mentioned purification of 
water and milk, mosquito eradication, 
and the adaptation of buildings so that 
light, air, water and garbage disposal 
may be afforded. More recently noise 
control and smoke abatement have been 
emphasized. The approach to the prob- 
lems of health engineering is largely 
preventive, and this phase of industrial 
hygiene has been of great service in the 
solution of health problems. The dith- 
culties center very largely around en- 
vironmental factors in industry, such as 
fumes and dusts, chemical substances, 
electricity, bacteria, noise, vibration, il- 
lumination and ventilation. In consid- 
ering injurious gases, four groups are 
recognized. The first is known as the 
asphyxiants, which include two sub- 
groups the so-called chemical asphyxi- 
ants and the simple asphyxiants; ex- 
amples of the former are carbon mon- 
oxide and cyanogen, while examples of 
the latter are nitrogen and helium. The 
second group is comprised of the so- 
called irritants, among which may be 
mentioned ammonia and sulphur diox- 
ide. The third group is composed of 
what are designated as drug-like sub- 
stances which have a systemic effect; 
some of the best known of these are 
methyl chloride and carbon tetrachlor- 
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ide. The fourth group ts composed ot 
metallic 
amples of these being mercury and lead. 


the so-called materials, ex 
Among the dusts, silica, lead, and ar- 
senic are well-known. In the solution 
of these problems engineering skill 1s 
made use of either to modify the proc 
esses so that the gases, dusts, fumes and 
vapors will be eliminated or restricted 
or to devise methods for the collection 
of these substances at the source of their 
formation. Another important prin- 
ciple to be kept in mind is that certain 
types of gases or liquids may be decom- 
posed into compounds which are even 
more injurious than the original sub- 
stances; examples of these are carbon 
tetrachloride and a new fluorine deriva- 
tive popularly designated as F12. 
These compounds under the influence ot 
heat and under certain 
break down into 


circumstances 
various chemicals, 
among which is phosgene which ts very 
poisonous. In the past it has been 
found that certain substances can be 
changed for others which are less pot- 
sonous; examples of this method of 
substitution may be mentioned as fol- 
lows—use of less poisonous compounds 
for benzol and for lead which have 
found definite commercial application. 
It is necessary to exercise care because 
sometimes the hazard is increased rather 
than decreased when substituted sub- 
stances are used because of economic 
reasons. The type of exhaust apparatus 
depends upon the physical properties of 
the gas or vapor to be removed; for 


example when removing carbon. tetra- 
chloride it is necessary to remember that 
carbon tetrachloride is heavier than air 
and that a down draft should be used 
if vapors are to be successfully removed ; 
similarly when removing vapors ot 
chromic acid special apparatus 1s neces- 
sary to be certain that the vapors are not 
drawn across the faces of exposed em- 
ployees. The various types of dust-con- 
trol apparatus are many, and too de- 
tailed to be considered here. The use 
of exhaust devices should be supple- 
mented by the application of respiratory 
protective apparatus. The suppression 
of noise and vibration has been a prob- 
lem of considerable moment recently, 
and has been successfully dealt with by 
revising machine design and by the use 
of special architectural materials which 
take up vibration and noise. Lighting 
has been found to be very important in 
the prevention of accidents. Short wave 
radiations have been found to be more 
dangerous than the ultra-violet type; an 
example of this is the difficulty found in 
the manufacture of luminous dials for 
time pieces. Among the other impor- 
tant problems in industrial hygiene are 
those which have definite medical as- 
pects, such as examinations, the treat- 
ment of disease, and health education: 
these should not be infringed upon by 
the engineer. In conclusion it should be 
remembered that engineering principles 
so far have only scratched the surface in 
their application to the problems of in- 
dustrial hygiene but it is also necessary 
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to emphasize that we should apply what 
we already know. 


R. LLOYD ARNOLD, of Chicago, 

made the last presentation on this 
program entitled “Laboratory Tests and 
Methods Useful and Necessary in In- 
dustrial Hygiene.” The use of instru- 
ments of precision has been a common 
procedure in the control and prevention 
of communicable diseases for many 
years; this is particularly true in consid- 
ering the serological tests. Atmospheric 
pollution is now a very important prob- 
lem in industry as are also skin irritants, 
but the former is very much more im- 
portant than the latter. To meet this 
problem one must make use of physical 
and chemical tests of suspended par- 
ticles and gases and vapors, ascertaining 
quantitatively the amounts in the air 
samples. The McCord test can be used 
in the prevention of lead poisoning, as 
indicated by 


author. 


y the experience of the 
The use of roentgenograms 
and the examination of sputum are both 
laboratory procedures which play a very 
important part in the diagnosis and pre- 
vention of certain specific occupational 
diseases. The methods of estimating at- 
mospheric pollution are now developed 
to such an extent that they are available 
for our use. Other examples of labora- 
tory tests are those related to blood ex- 
amination bearing on industrial hygiene 
problems and testing the efficiency of 
various filtering mechanisms as well as 


respiratory protective apparatus. These 


= = —~ 
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and other laboratory tests and methods 
therefore are useful and necessary me- 
chanical methods making use of instru- 
ments of precision in the prevention of 
poisoning of the industrial employee 
through exposure to the products pro- 
duced in the industrial environment. 


Dust Meeting 


On Thursday, June 22, 1933, as a 
part of the convention of the American 


Foundrymen’s Association, at Chicago, 


DAVIS & GECK, INC. 





DUFFIELD STREET - 


July. 1933 
there was a joint foundry housekeeping 
conference of the A.F.A. and the Na- 
tional Founders’ Association. 

Three talks were given: “The Dust 
Problem in the Foundry Industry,’ by 
E. G. Meiter, Ph. D., of the Employers 
Mutual Liability Insurance Co. of Mil- 
waukee; “Legal Aspects and Employer 
Responsibility,” by Alfred C. Hirth of 
Williams, Eversman & Morgan, Toledo, 
Ohio; and “Enlistment of Foreman and 
Worker Interest in Keeping a Clean and 
Orderly Foundry,” by A. D. Lynch, 
Ohio Brass Company, Mansfield, Ohio. 

Dr. Meiter reviewed the present situa- 
tion in industry in regard to dust prob- 
lems and also gave a historical resume 
of the literature on silicosis, dating from 
the time of Pliny, the Elder, down to 
the present. 

Especial mention was made of particle 
size of dust, the statement being made 
that particles under 10 
greatest 
portant. 


microns in 
diameter were the most im- 


The dispersion of dust particles was 
likewise considered to be of great im- 
portance in the estimation of the health 
hazard resulting from dust exposure in 
industry—for instance, it was mentioned 
that particles of 1 micron in diameter 
settle about a distance of 20 feet in a 
period of approximately 24 hours. 

The standards established by the In- 
dustrial Commission of Wisconsin were 
also mentioned: with a concentration of 
35 per cent free silica in a dust the stand- 
ard is set at 15 million particles per 
cubic foot of air, the particles having a 


BROOKLYN, N.Y. 





LOT SS ETT SOTO FMT PNR SATEEN INT « 








ang Sete anor epee 


VOL. 


2, No. 1 

diameter of less than 10 
Where the percentage of 
runs higher the number of 
particles of dust per cubic foot of air 
naturally would be lower, there being 


microns. 


free silica 


an inverse relationship between these 


two factors. 

The prevention of 
accomplished in two general ways: (1) 
reduction of dust to a safe concentra- 
tion; and (2) by the doing of initial 
and periodic medical examinations. The 
speaker limited his discussion to the 
former method of prevention. 

Thorough housecleaning in dusty 
plants can be accomplished by the fol- 
lowing methods: (1) the use of water 
under pressure; (2) compressed air 
blowing; (3) the use of brushes and 
(4) vacuum cleaning; and (5) 
the use of air and water under pressure. 

The elimination of dust at the source 
which is of great importance can be 
brought about by the following proce- 
dures: 


brooms: 


(1) good housekeeping meth- 
ods; (2) elimination of bad practices; 
(3) maintenance of equipment in a 
dust-tight condition; (4) the use of suc- 
tion systems; (5) the isolation of dusty 
processes; (6) special ventilation ar- 
rangements for special processes, and 


(7) supplying protective devices to 


allowable 


silicosis may be 


INDUSTRIAL MEDICINE 


workers. It is not possible to get the 


desired results by using one of these 


methods; the particular combination 
which will be successful in one plant 


may not be in another; it is necessary, 


therefore, to adapt these methods to the 


specific problem which arises in different 
groups. 


~ 


Especial attention was drawn to the 


method of abrasive cleaning and the sug- 
gestion was made that the efficiency of 
these methods should be 
odically by screen sampling. 

Dust problems in industry can be con- 
trolled by proper supervision and edu- 
cation, but it is essential that both em- 
ployers and employees realize the im- 
portance of the problems and the neces- 
sity for combined efforts in arriving at 
their solution. (A demonstration of the 
impinger apparatus was given in con- 
junction with this address.) 

Mr. Hirth reviewed the present as- 
pects of the so-called silicosis “racket.” 

Distinction was made between com- 
mon law liability on the part of the 
employers and liability under the stat- 
utes. Under common law liability the 
employer must provide reasonable pro- 
tection for employees ; 


tested peri- 


there is always 
the question of knowledge of the ex- 
istence of a danger to employees, par- 
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ticularly as to when the employer became 


aware of this hazard. 


Likewise there 


iS 


a question of what reasonable care 1s, 
but this is a point for the jury to decide. 
Where liability is statutory in kind, 


failure to conform to the law is recog- 


nized as negligence on the part of the 


employer. 
The 


which 


various protective 


were briefly named as follows: 
elimination equipment ; 


influences 
can be provided by employers 
dust 
respiratory pro- 


tective devices ; special clothing ; physical 


examinations: and 
washing facilities. 


proper toilet 


There is a great deal of difhculty 


and 


in 


the various states because of the differ- 
ences in the workmen's compensation 
acts and the occupational disease acts. 

Because of these difficulties, it is sug- 
gested that lay juries be eliminated from 
doing this type of work, because expert- 


ence has shown that the efhciency 
commissions has gradually improved 


in 


the handling of these cases, and further- 
more, that cases under commission jurts- 


diction 


bility 


can be recalled and the 


vised, if found necessary. 


disa- 
rating and compensation be re- 


It is folly to say that there are no 


defenses available: 
should be selected. 


real medical experts 
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A defense program should partake 
of the following principles: (l)a deti- 
nite legislative policy; (2) the proper 
study and preparation of cases; and (3) 
the elimination of hazards. 

Mr. Lynch remarked that 
events cast their shadows before.” — It 


coming 


has been known for years that a dust 
problem was in the offing. 

Much improvement has been made in 
the control of dust problems in foun- 
dries, but much more remains to be ac- 
complished. 

We must first recognize what the 
problems are; we must next realize that 
they can be met; and finally, take the 
steps that are nex essary to promote order 
and cleanliness. It should be appre- 
ciated that there is no cleanliness with- 
out order, but the latter must precede the 
former. 

The successful way to accomplish 
the desired purpose ts to begin in the 
superintendent's office and then proceed 
through the rest of the plant. 

The great essential, after recognition 
of the problem and methods of solu- 
tron, is to secure the COOPC ration of em- 
ployer and employee in the elimination 
of hazards. 


A Meeting on Silicosis 
A MEL I ING on stlicosts sponsored 
by the Chicago Tuberculosis Insti- 
tute (Industrial Committee, Dr. A. M. 
Harvey, Chairman) was held Monday 
evening, June 12th, at the Chicago 
Woman's Club, 72 East Eleventh St., 
Chicago. 

Appearing on the program was Dr. 
Henry K. Pancoast, Professor of Roent- 
genology, University of Pennsylvania, 
the title of his paper being The Roent- 
genologic Diagnosis and Ditterential Di- 
agnosis in Connection with Silicosis.” 
Dr. Pancoast’s presentation was dis- 
cussed by Dr. J. J. Singer of St. Louis, 
Mo., and Dr. Hollis E. Potter of Chi- 
CALO. 

Dr. A. J. Lanza, Assistant Medical 
Director, Metropolitan Life Insurance 
Company of New York, presented a 
paper on ‘Silicosis in the United States,” 
which was discussed by Dr. James A 
Britton and Dr. Robert H. Hayes, both 
of Chicago. 

Dr. Pancoast said in part, that silt- 
cosis 1s a product of our present civiliza- 
tion—-for instance, we must have coal 
and we must have brake lining on our 
automobiles--there are other things 
which we must also have and which in 
the manufacturing processes subject the 
workmen to exposure conditions which 


may dev clop silicosis. It should be em- 
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phasized that fibrosis is not the only 
change induced by the breathing of silica 
dust : there are other pathological proc- 
esses which take place before fibrosis 
occurs and which are just as important. 
Dr. Pancoast described the gross and mi- 
croscopic anatomy of the lungs, and the 
phagocytic functions in the removal of 
dust. He especially stressed the point 
that the pathological changes occurring 
in persons who breathe dust are variable 
in different industries—they are not the 
same, for instance, in the coal miner 
and the sandblaster. It is now customary 
to speak of three phases of silicosis, the 
names of these phases being derived 
from the characteristic pathological 
peribronchial 
phase; the nodular phase; and the inter- 
stitial phase. 


changes in each: the 
Incapacity should not be 
based entirely on the appearance of the 
root shadow—these changes, however, 
are significant if they appear within a 
period of two to three years, but other- 
wise not. It is very important that all 
the exposure factors be known, such as 
chemical content of the dust, the con- 
centration, and the relative fineness of 
the particles. 

It is probably a mistake to speak of 
anthracosis because coal dust itself does 
not produce harmful reactions; silico- 
anthracosis would probably be a better 
term. Lanza’s original classification was 
mentioned, and the classification of Pan- 
coast, which has been more recently de- 
vised was given; this classification in- 
cludes the following changes in the 
lungs: (1) pertbronchial-perilymphatic 
(2) early interstitial (this commonly in- 
volves the diaphragm) ; (3) late or ad- 
vanced interstitial; (4) modular; and 
(5) advanced diffuse fibrosis. 

To point out the conditions which 
render it dithcult to make a diagnosis of 
silicosis and from which silicosis must 
be differentiated, Dr. Pancoast used a 
series of lantern slides which showed 
characteristic pulmonary reactions. The 
statement was first made that the pert- 
bronchial phase of silicosis is ordinarily 
not incapacitating, and the following 
conditions were demonstrated as difficult 
to differentiate from the peribronchial 
stage of silicosis: (1) passive conges- 
tion from decompensation of the heart ; 
this condition may occur with or with- 
out a pneumonitis; (2) coronary throm- 
bosis—this condition clears up later after 
the acute stage; (3) bilateral bronchiec- 
tasis; (4) asthma; (5) metastatic sar- 
coma, in which trunk markings are very 
much accentuated; (6) metastatic car- 
cinoma—in this condition also the trunk 


markings are also very much exagger- 
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ated; (7) polycythemia vera; and (8) 
rheumatic pneumonitis. The conditions 
which sometimes cause dithculty in dis- 
tinguishing between the nodular phase 
of silicosis are as follows: (1) bilateral 
tuberculosis; (2) metastatic hyperne- 
phroma; (3) actinomycosis; (4) lepto- 
thrix; (5) aspergillosis; and (6) pri- 
mary carcinoma of the lungs. 

Dr. Lanza stated that the scientific 
work done in this country regarding sili- 
cosis has been done entirely without any 
consideration for the legal aspects of 
the disease, and in conjunction with 
mining experience. This differs from 
the conditions under which work has 
been done on silicosis in the British pos- 
sessions where the principle of equitable 
settlement has been one of the main 1s- 
sues. The work of the A. P. H. A. 
Committees on Silicosis and on Stand- 
ards for Compensation tn Occupational 
Diseases was mentioned; with the expe- 
rience of these committees in mind, the 
very definite principle of limiting deti- 
nition of the disease to the inhalation of 
silicon dioxide is of great importance. 
Silicosis is a real occupational disease 
and is contracted under occupational con- 
ditions. Formerly it was thought that 
coal dust exerted some protective in- 
fluence, but this has not been borne out 
by recent experience. Personal idiosyn- 
crasy is not a real factor in the establish- 
ment of pathological processes. The ex- 
posure factors are very important and 
must be taken thoroughly into account ; 
the greater the dosage, the more rapid 
Probably 


there are as many as 700,000 persons Cx- 


the progress of the disease. 


posed to silicosis in American industry 
at the present time. The question of 
what to do for the silicotic patient 1s 
one of great moment, but recent expe- 
rience has shown that removal from ex- 
posure and allowing the person to be up 
and around and not sending him to a 
sanitarium are probably best. Consid- 
erable research is being done in this 
country at Saranac Lake, the U. S. Bureau 
of Mines and at Rochester; but not as 
much research is being done as should 
be when the economic importance of the 
present silicosis situation is properly 
taken into account. The importance of 
using specially selected medical boards 
cannot be over-emphasized and the suc- 
cessful experience of the British should 
be adapted in this country. 

Finally, it was the consensus of those 
discussing the two papers that silicosis 
and tuberculosis have a definite relation- 
ship, and further that the problem de- 


mands greater reliance on medical 


knowledge and specialized experience. 


























